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PROBLEM TO BE SOLVED: To provide a nonvolatile 
semiconductor storage device for storing information for 
plural bits, using a simple cell structure. 
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semiconductor storage device for storing information for 
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us it is* often 

k* 

L7\ 62E*ft/=53 2(D*- h*g&k, 

Svft |z mifi r ^ J§ k T S C k €tt a k r ffi 
£t£¥>£f*!EU«SS* 

ftir* % 1 o>*- h^ts^rii r<£>x*ik. 

1flIE$i<D?-h^*§kitiie£2a)?-h^iik^ 

&tti::i£iaT*£*JH , £rajtfr*x*ik£4>tt< te* 

1, S5 2fc < tCfSS3tDJgeKft i e > Jdl^ ?-h*g«R 

k, 

T&IEiS 2 Qte&R <D-5Sfi2? I lie© ? ft*:*i?3Stt Jg 4: , 

ck *t=m k r^^^istt¥^^5em^s- 

Csl#JS 43 ¥£#®«5i<J)-£cB±l::, *i, 3S2fc<£ 
lfi6 3 0)tt«R«JI&WBJiSU BBB1. SS2fc«£tf3i5 3 
<Dtt*R6>6Jl«*^- h*g»R£ft2rfT*X^k. 
IS>f- M&l»R<D±ai=4f- h«E**»m**lf*Lfc 

T*X*ik. 

Ck k T**ff»tt¥S<M5«KSO)KiJS*2ft 
T2?*g£R. 8^io>T3W6«Ra)4»*a>±»l=EB* 

ti^ss 1 ®*isikbr» 1 ©TWftSRaassw) 

«»S k, 

«S5¥»**«i©*EB±l=KiB MBS 1 <D*IBI~ 

B*:hfcfc3St£tSR. Kffi«tt«RO>±«l=fie(B*tV 
fc. HIES 1 0>*SS«JifcN -tm&& jif *S2*)« 
ME»2 0>T«tt»RfcJrtf».2<D*»«* 

2d)±»««R % -: 2<D±3Wg* 



«Kd)±«irKS SftfcS 2 o>>r-- I* *tt, k£«r* 

ff^¥is^iei38KS k ^^<a ?z> z t s«a k r 
*£*iEtfi*s®- 

T»««R. S£S 1 <DT2$r&«Ra>4 a *<J>J:2SCEg£ 
:|'^fcS ia>*HIMK. ttiSSS 1 OT*K£l*R0>£g9a 

±«izfies^ti/=ss 1 tpxsmfxja. **!2ss nofiatg 
sRfc<i:tf$5 1 o)*ss«eo)±»iiiaB *tifc* i o> 

k* 

^tgSRXlZi2©*^fc. 1*15381 (D^SS«JSkPI- 
«-|4d>^rf^SS2(D^S«e. SS5S2<D^S««®± 

i=Ke**ifc»efl>±»«*R* is»2 0)±a!J6eK± 
i=M*tifc3S2«)tf- fc£^r*ffi3gtt¥!£ 
^ leifisss k *A<a r * c fc k r *¥S*i5tHS 
s. 

&Rk> 

HS*tlfcffiS»i«Rk. 

«sET29$g«R*) ct «a*«Jifl)±»i=iea * n /z± 

^»»R k, 

c k %trat k r ^n»n¥^sea^s* 

tSBRk* 

ig^ss «ig± ines * n k . 

Stt»R±l=Efi*tifc'2r-h«Sk»r*Ck*» 

« k r % m is ¥ is «^ istg k s ♦ 

•»R*JBj5Sr*IISk* 

<J)f6«RO)±25^<tC/*tsE^ J 3^S*J5<J)^[B0)- 

k. 

K»3<D»»RO)±»i:^-h«flifllj53»t^^*i«r* 
XII k. 

ss>r- h*a«xitt^ wie»3<D$s»R, wie»20) 

rfe«Rfc«fctf3Sl 0)»«R€/V5-^V^T*CkT. 

«E*- h«fi««S«m. MlE»3flD»«R^J:J/SS2 
■<Dtt»R€/<5--V^r*Cfcr^S62--©'5f- h^ffi 

«gjtfT*Xlik. » 
^ « fc<tC/SS2(D<f- h^<D|Si^<J)^2(D««R<D 

gSffiH1=*«*«« 3 6^J5Sr^Xfi^«a>tt<fcfc^G 



[S$3fcJ5 10] ¥IS^^<J)^ffiJ:ir, $61, SS2fc 

etc/ §5 3 o>j&*sr ^m^^rf r *xn k. 

i5SS3 0lglSR<D±2PirSSl (D^- h^t£t«Jtftm£*t£ 
ttLfcfiL S5<tf- h^i£fltritt£|, *iIESS3 0)ISSR. 
tf=E5S2C)teSRfc,fctfSf$1 Otel3R£/<S--V?T 

oT, ttlE^tt^JsO^EO-^l^ t*se<r- h*Bt£ 
351 0)teSK£B£2:T*Ci:-t\ SS2 0)*f- h«&t£J&di 

^£H*rfr*x*ik. 

WIESS i a>>f- b^ti OSS 2 a)$g»KcDag^^SJR«Jlz 
te£U ^r B 1£JBlcSr*X*Ik. 

k* 

M5e¥«5^3ltJS(J)^ao±l~. S5 4<n>Sg»R*><£tfS&2C) 
*f- h*ffi«Jtffrm«*ittLfcflL i£362 0)^- 

fc^tf&SteSR^S-^VCJT^Ckr, SS2C)<!r 
- b^££Jg/diT*Xlik£^fc< kfc^€Ck£M3t 
kT*¥£*5EtSKg0)&S£:fr2u 

k. 

1; 3S2fcJ:l«B3<Dtt«Rfi > &JiI*. >f- hlgSR 
k. 

«r 1 5 s& 2 o) re «r <d ass i z i e g * *\ 75 m « « k . 

*X*Ik* 

jLZf%3<n&mm*mx:J&j£ u ssssi. S32fc<ttf55 

3 0)J£»Kft^Jdl^<f~ hlg8R*fBJtfT*X*ik> 

«SB»eo)«»RO)«»€iBfR«il=l»*U ffi6T«BJrt 
TSXIik. - 

Ck £*fift k r**»£«¥m*!51fr«eo5r,S*2u 
msttJfi 133 ¥IS<«tSd>±iE±l=Kfi**ifcOS • 



k. 

*Xfik. 

Kfl»**GI4Se¥!SfWtS0)*iB±1=. SS 1 OteS 

etfVMfMtm. !SJ:lF»3 0>lft*IK*JH3WB 
rfTSXfik, 

SSSSKDfiSR, *OT«S«JrtW«fcJ:tfSS3<D$6« 
R£M3-iVtfT*£fcT\ >f- h^^JBrfr^X 
*Sk£4>fc< kfc££Ck£13i&kT**fE3gt£¥>£* 

[ISsftHS 151 W*»«a)*ffi-hl=EiB**i«a» 

fc. 

»cw»G«iE¥»*»fso*iB±i=iea*tifc, ss 
i, »2*5j:^3<DrgeKft^rf^ 

«rras 2 <Diei*Ra>«rai=K& * tifc*»s«e k . 

WSE?- htg«IK±l=KS**ifc7- h*it£k£^T* 

c k ^sm k Tttm&te^mmm&m. 

*X*i k* 

RGW»Cttie*HM*«tR©£iE±l=. S51, SB2fc 
J:tfJS30)fftMR€JPSWBJtfU 88SB1, S6 2fcJ:tfS& 
3 0)$§»R6>*itf**r- htgt*R£82rfT*Xfik* 

-V^r^CkT. -5f- h^&£JBtf3-*Xfifc, 
«IE^2 0)lg»RCDaiB2a^SIR6*ilZfc|*L. fflg|«)MI 
T^Xfifc. 

sssia \zmnm&f& ^jdi r ^xn k «> ti < 1 1» 

CIS3fti5 173 ¥S?*S«<D±ffi±l=KS**lft£fl» 
k. 

KSS1 *5<ty : SS2fl)rg«IR<0®13£(B*tlfc«SS8ii 

k. - 

ttiey- hJg»R±l=ieS*frfc^- hMk«T* 

ck^«iakr^^ffi5gtt¥is^iEtg^is. 

^Xflk. ^ 
ISdl^^^t5*HE¥iS^S<J50)£ffi±l^ XlMBft. 

R. J5ifctfJB3fl«*R*Jfi3WB 
idir^Xfik. - . 

sss5io)ffi«R. *s*«JB*«.*r»asJ:tfSB3a>ig« 
Rs^5--v^r^ckr^- h^s^^r^x 



rir*xfi^ 

T*X*ifc. 

CsSsftJB 20] ¥£*3£tRo)£ffiXli. CQ2?£B2rfT 
*X*Ifc, 

rfr^Xfifc. 



[o o o i ] 

C O 0 O 2 ] «■ * - - - - • * r y. 

ft£#0)H5flj] »E.'EPROM (Electr icallyi£ra 
sable and Programmable 'Read Only Memory) ^<D^H 
»t$ytUTll 1 -D0>*^|ZS^^2^0)t^l»flfi^ 

XaT«ct'T« ' 1 ^tffcHrK It: v hi30)13i&£ietJr^ 

=£1 ^0)t)HZlEflSr^^65}S5g^t\TL^ (M. Bau 
er et al., ISSCC95, p. 132) ♦ U6 1 U C0)HTtfi£3e 

«r*l=l*. L§UiB«g£0)IEWtt*']au L£lMiS*gH 
<D'i^^ft*o)lEfiS^«EO. S*irtt*JU±0)*itff3 

mz u fcft* o)«es * c i: tt r & a 



It. tfc. CO)**'*!*. K^SyftifgL^fcL^r-ISit; 

& *♦ C 0)^50. ^S£fciittir$i^&&o)ftSi::s 

v\m e * o)ts§§^ietsT*-trji/«;s6i 

Sr/zlZfSSSS^ftTU* (B. Eitan et al, IEDM96, P 16 
3, Fi*6) . Ztz. ?:ti\Z<&U0t)\,m&k 

miz^^z^- tm&<r>$m\zmmwt&®*Wi\i z>m)z 

65JUWlZm5R^tlTl^ (^U^SfS^364 88 1 lO 
8^) . LA'U *:h**Jbt«;£<»KiSX*II*##ll8C 

5i^fcfl)T-35 y. £k*v*ji/ffc<ao)s<jaittfc+<artt 

#l>i:l*dr.1Si653& 

7±irSg|Rr*iBSftiS^ z>Tl*Z. mz s EE PRO 
U 4: Kitlft ftfltt fc£ -< * 5. v O R AM ^ifiiJi 

r^v ls i cDS#*sa« uri>*« fcc^ftK 

S>f RAM^t UtJUtt b UV^«^^^5 

9«>si: i^fc^i3««<E 3*jt«;s t^rir 

520)3 L^^, $J!iS7Pt^tta5Sft U ?*9Xti& 

tt^^ir±^jy:fea)i:«T>rLt d. 
Cooo4] ;?jg>f- h§^fl)^ffi5g^^Ua)^^'Jt^ 
«iS^fflL% T 5f ^ ^ v O R A MO) * t U ^^Sllftr 

u f-o)^jfift*t\/=^^ u-tji/r-tt^-f *^?2ra 

[O 0 05] 

hi» 0)tS5S SIEtS T % Z k 65T £ S^!E#St$E¥l5ttiem 
«©0)«5S r ^> ^ i: ffj t ? 
C0 0 0 6] *M^O)ftro)gS)|jL te2.t£&i£7Q*X 
T&&£v h^0)tS5§^ieiS^^I5ig14¥^^lEtS^ 

iB€W^r*^ffpett¥^*ieisKso)«»s*!i£«}Sffi 

[□0 07] 2tc#eqao)*-P>|zfi!!0)Btttt, Ml%tt«lU« 

[0 0 08] *M^0)#^|Z^ft0)e^tt, f«mtt^!>S^ 
[0 0 093 

[|5SI^Ki?l T ^ ft: XS @6*J^x$JdlT'5) tz$) 



II. *3£^(D351 0)*mi*. ¥£tt£tJ5<J)££B-tl^ 
-hffi*SIR£fM,T. 6E@2tifc:5S 1 0)^- b*gfck. 

S51 <J)>f- h^t£(J)fM±II. ^5S«Jg£fl-LT. fi£ 
S*:hfcSS2<J)<7'- b«gfck. SSi <Dtf- h«t*SkSS2 
<J)*r- h*£t£k£. ^Ss.&t)IH«iaT*«S*&®k. 

±HES**fc* 551, 5S2fc«£tf5$3<J)rg*SBIA l iDJtf 
-tf — 5S2<j)reSI»<J)3£2?lifi2S**i*= 

k. fct,S«T*TOSBt«S*Sei*»BZ , fc 

tooi i3 2fc#g^o)^3 0)«iaii, 5F«#ett^is^ie 

0)±flB±l=EBa**fc» i o>T»«l*Rfc. 55 1 
ttSRa>**<D±»|=ES*:hfc56 KWHttSKk* 
SSI QT9fettRQa»<DJb9l=EB*tlfctti <J)*S*5 

±3MlBS**lfc»l <D.t3Mfe*Rfc. SgKDi^S 
RO)±S3lliEg£*\*:5Si<D<?-h^fck. «>tt<k 

±i=iea**ifc. 551 <D4>rBiJfc«iBkra-tm6 i 6tf * 

SS2<J)T2Blg«Rk. ¥8?*StJ50)^ffi±l=. 6 1 -?SS2 

«Ro>±Sl=SES**ifc. 36 1 fl)«»S«SklU-tm 
^Js£^2d)f^i8ft 5S2 0)T2&rs«BI*>J:tf 
SS2O*S*«Ji0)±S5IIi2S*tlfc, 3SlO)J:25{g« 
Rk|s]-#l^& 1 *Jdi*5S2(J>±2Kgl5i£k. 3320)±3S 

[00 12] *%U®34<DfiHftll. **I3St5¥*3*ie 

0>£SB±1lKB**lfc38 1 (DTSKSSRk. -551 <DT25 

551 0)TS$S»l«o>3SB2PO>-t»llKS*tifcSSi 0)«t« 

±»l=fi2fi**ifc»i <D±^te«Kk. SS 1 <J)±2*»« 
KO)±^lilES*t\fcSi(D^-h^et. £4>fc<k 

±|ZEfl*tlMMIBRl:'. fiStt»R±lZES**i 

«®k. 36 2©*S*ttJ&±IZES**lfc3B2<D±«B 
«Kk, S6 2 0>±S?$6«R±|ZEB*4lfc552^f-K 

[0 0 1 33 *MUO)£5.0>&tttt. W*3ltfi-0±BB: 



G¥«^8«<D±ifi-fcl=Efi**ifc- 55K £2&,ttf 
3S3 0)te*RA>*jtf*, ^-HMRRk. 35 2<J)rglSIK 

a>as»izEB**ifc*i5««efc. *-ne«R±izE 

COO 143 2fc3£a80)5S6<J)t=f1&tt. ¥*£**3St5 0)£ffi 

±i=Ea*ftfca»afcttia»k. 02$ a fcttcmc* 

fc¥£tt£iJ5a)£BB±1iieg£:h/=. S5ifc«fctfS520) 
fftSR6>e>jtf*. y-hi6»Rt 55 ifcJ:tfSS2(Dte 

&R0)fai=ES$*ifc*i3«ftJifc. >r-b$g«fB±n 

COO 153 *M^O)5S7 0)*l8ttt. ¥i£#£tS0):feffi 
k. tf- h«&4>a»IZEB3tlfcEMfc. GD3PIZ, 56 

-<VffilSl<DPi*<D±»irEfi**l* :s Fffl«tt¥«£*2E18 
CO 0 1 63 

BgJW<J)£lfca)JB3M3 UTHBI«9IBLr. *§£^0)SI 

moimmtvtWT*. UTQStBoettiz&ur. pi- 
a fcttmti <D2s# iz im - * tz \mn onm u 

fcffU ®»tt«S»afcfl)T» JS^k^HE^ 
afca)Ba«, ^Ji<D®*0)tt^ttift3l<Dfc<Dktt*fc 
*^klie*T/<&Tl5 LfcftbT. Mtttttff* 
V>^tsXttiUTO>ltt^^#Rj LT¥iJtffT*S6<J)T ! fc 
A fcdEEtlETsllZ *5 51* 0Tt2 QHB V>*t^ tf* 

COO 1 7 3 (55 1 @ 1 tt. *Sra©56 

os^V^^Srfllrf*^ 2fcigiW0>56 1 OSiSBO) 

,tt. pSWRfMBRiOftM^?- hffi«R2«l>UT 
SS1 h«S3-dSBI^&tu SSi >f- h«ffi3<oiS]ilJ 
a5lZtt<eS©«©i-| (4e, 4 b) CO) 
WS«B4tt«flliS*SL7fiy» 55l®ft5»iS 
ftRS, ^2Jij(pSftR6. 55 3®jii»2KfbK7 r« 

^ffi8 jwai-tfetr*. ^^S«ii4a)<iieBlztt*t>r 
jgr^tK 5 F«ttJsWd)n- r s?ffi;&e.i 0fc % Cd)n-K 

fijgfejg i ocD^iiHc^sr^isj^ftJsfije^n + ; 5sst» 

HI 1 jipBI^G ti*.-. 551 ?-h«tta&,j»*R« 
4. 552<f- h«ffB«J:tfn +SftC8WV«i Lt-tiW 
©*BBI=tt«*J&-i 2ftiftl^6*l**..*.i ^^h«ffi3 
k55 2>f- h«%8«C<DS£*Jil 2^>LT^^ttlZ 

}glJl^tl^>* .^V^:-*.,- . . ....... : 



COO 1 8] *»^(D5S1 (D^KCO^aglltt^rEJeil 

JgCDn ♦ ^UaSWI 1 1 rWrf U:LDD (Lightly dope 
d drain) tiiiS L TTL^ t LT, SS 1 tf- h^ffi 
3<J)ffi1?JffilZI*^SS«@4 C(J)2^(Di 
33S«@4 CT)gftBI6|Z«*!? 2 t\tz^ <J)m**\Z £ -dT 
£U*L£LWiB^£0>Xft^£I£tSt53§G) "0 0\ 

"oi\ "io M , "i 1 "izttjs^t**, ££iz, ^ 
?5S«Ji4 0)±i8iZ35 2>f- h^ffi8^grfU 

2co^-h^S8^»i h^fcsiz^tftfgfar* 

;^IS3et3.x %Ua>MBB?ft S2|ZmT J:dlz, 
U«fe^<D*Sia*«l=tt: *f- hGlZS^E <~1 
ov) «EPUU Wl:WtWr*«8tK84 b 
l^fiif^ F W VD|:«E. (-8 v) fcfin*., i££ 
Utl*V-ylS€WftT*. C<D«fc5IZ*5£EPllOT* 
(Channel Hot E lectron) 

5. *&siftS4 b|z«?&s»4*d*i*2:. irJth^V 
Lit, L*L»<fi*J£o«ft:d*«5ttiT*CtTrf7ft*i 

5. ^ttftlZlt. S3|Zif»r ctdlZ, tf-hG|Z«JE5 
v«DiL Kt,-f VDlz«E3V€ePMU ^55 

fi<DSS-feV^7V7lZJ:-3T*«Dr^ ft fc. .X^E'J 
tJUfl)5B*tt- S4lzif.r «tdlz, tf-hGlzMJE 

( 6V) tfPftflL 3B££*i**S3SttJl4 b|Zj* 

£T£ K U-f VDIZIE^E (-9V) ^PJiD U 

ttif 4 bizts&^tifc^^&air^ci: r^an*, 
u>rvDtij^iir.iz£ii*rfcy. -®izy-*s t f u 

coo 203 mz, *5g^a)S5 1 o&mvmmz&tt 
pg^ffli^ritt^r^* ftr^5izjf»r<tdiz. pS?¥ 

^®*J5l ±IZ»^t|Zj:^r ; 2 5 n m(D-tf- 

2^^/dir^* «ut; pS^¥^s^i±eizl pc 

VD (Low Pressure Chemical Vapor Deposition) 



C0021] 5Xlz s (5)6|z^r J:diz, v-^miSJt 

050)?- 2 UfcfiL p 1 ^ 

9 00t- 1 20 O*C0Kffcf£E«s4 i r&&ftU 1 o 
nmfl)35lKftK5^jdir^» f- L"C »l»ftK5 
±|Z LP CV Dv£ IZ J: U 10n m~ 1 00 n md)SffcK 
6£*tt«U f-0)«9 OOlCu>)c*t«JfcKftfc *l*l*C 
V DS|Z«£U3Efb&63feBE|Z5 nmflJg(J)»2KftK7 

COO 22] *IZ. 07 lz^T<tdlz. 5S2jafclR7J: 
[Ztztx.lt LPCV D&IZj^J 2 5 — 2 5 O nmflJgO) 
^ISA^UIlV&lfiftLfcflt. Rl E (Reactive Ion E 
tching) 2l=«fc*JtftSXv*V?«filV C<D**SA 

7 fci:m*T*z.fcT\ XSNZSS2? 
- h«&fc8£1a3-**i*i5SttJg4£$Sl<y- r-^fc<OT 
izfetiiTZ. 

coo 2 3] mz. me\z^tJ:o\z. n^im^mo 

VJiXiWNZ «fcy» 1 tf- h«St£3 fc<fctf«g?!5S«J§4 

$7^5ttrn^«fi)5)iAU ^a)fi<D»5afSlz 

C0024] *:|Z. I5|9|Zif>T«tdlZ. ^SS«Ji4<J) 
«J^lzy-f HO^-)l/^^-tr9^JBfifiU/r^ 

itt-<5tV5iA««lzj;yS5i >f- h^lft3. 

S^ltftj^iAL, ^O^CD^SflJllzj^^rjiA tfc^f 

C0 0 2 5} *:IZ. p§!!¥S»3l«i1<J)^:ffilZCVDi£ 
Ztz\tXrtv$&\z£r>Z$^OX*^ 3^ 
)bh<£ifCF)S;»*^JS^^*t«U IfiL^T. pS¥«<» 

stfi 1 w^ifitt^OH&f r-^saar * c fc J: y» 1 * 

-h^S3. ^MS«J14, SS2>f- r-^ffi8feJ:C;n 

( +^ffi»/g:i i^ti^tio^Eizss^s^utr-fF 

T=«rf?tl^)>5^ii 1 2£J8/diTSu CO)B^, 551^- 
h«S3fc.iJ:^S5 2>f- h^S8±o)^;a*^JgvUtt 
-f K®^7-U^^v^r^J:dlz. » iKfbRs. Sffc 

i»6, S52KfbK7 % ^|Z, SftK6 0)K^^a^^tl 

izsb/^jejc^Kitt^&Js^^rtitt. dhzthu 

Co o 26] j^fe. BinttL<CtyA^ BiO^'JtA 

OliStOCrMpssyiSXIi^iP^T^ 
14^^ U.-K)t ft^Jdi r i ? 

Co 0 27] *5£^o)SS i 0)^ffi<D^aMlzJt^li. «&S 
S«Ji4(D-ife55IZfcS52^- h^fiB8^Sl7^0)r. L 



[0 0 2 8] (»2(DSefl5CD^5g) ftiz. *3Sfli(D5S2 

4ffiftl*6ti*, tLT, SS2^*- h««Ki 
4 0ffi«fil::li^3$tt@4a. 4 btfj&ti£ft** SS2 
>f- 1 4*5 < fctf^5S«Jg4 a. 4b±|I|i3S 

<!f-K^&3(Dflrai::lii$ffcBli 6£*>LTtM K 
^-9-9C0T25<D p5S¥^StJ5l III*. ***JM»« 

[oo 2 9] X&WV&ZV&teVJ&mz&ttm&te 

ftCDn +§Sfi3;ScJi 1 1 IfcLDDHiSSS LTL* 

5. t LT. *f- hfBSIKftiSS 1 3 (T 

®) . 3S2>f- hteSBI 1 4 C^fel©) fc<fctf3S3>f- 

SS2 >f- h*£«fR 1 4 0)fSi4SfiS9lZtt«©#«®4 a fc <£ 
If 4 bfc>J&jtf*tl*. CO)2-3>(0*®S«Ji4a *5«tLF 

4a. 4 b(J)l>rftfc^T£^ttLri*tf OttalK 

(2) ^S^ttJi4a O^fti^^ ^SttUTL^^ttfiM. 

(3) ^SS«JS4 bfl)W5^?SS« LTL^KBL 

(4) €gMSj«Ji4a. 4bttl:MSIttlTL»*« 

afc<J;tf4 bl=«»*tifc«T©*«tl=J:^T4: 
SL»ffl*E<DWt«SSE181SIB© "O o\ "O 1 \ 
"10", -i i"l=**J6 fc- CO^^UtA 
«>ST-tt^lSS«Ji4 a, 74 blt^^^JbflW8tfa>± 

4a, -4bd)*^©*««aSI=.«l?*bttU.- tfc65-D 
T, *»S«Jf4a % ! 4 bO>*'^(ffifl?F£lz:«fc*ifl*SS 
(over-erase) tt»ifc**U *4*l= «t UWRS IZBB*" ■ 



SSI**"- «E0>*?»W7*. Sft«1^<D^ffi#g«¥ 
IS** * U€»IT»*. *&S«ttJi4ai5<i:tf 4 bli 

Sjjir l=. SS 1 MSSK 13, 36 3 v- 

h«#fRi 9«VU3VMftK (S i O2B0 <J)2teli 

jR©a«isBS«rT^^uavfflftK (si sn**) t 

ffi J5fir *l UL f U 3 VKfcKIMMWS 4 n m~ 1 In 
R4IA4>*ttl::*L'*- h«WK«X LT*a« 

VSfbKCDl^HRJf 1*1 Onm|Iftfc<J)T> h V* 
[o o 3 03 *ig^0)SS2 0>^)5fi<O^agirf*^l£5gtt 

-fv««a»itsAi±<DBttTn-saa:»JBi otsai^ 

lllllT6J:U SS2<f-ht8»Kl 4lt^SS«Jg4 
i 4iz;g;ss^^ : eT*£S»ftra£mttii*. ^-r^ 

LrlifcfcitliT i02, Ta 205. A I 205, P 
ZL S BTftSJa 

COO 3 1] )XlZ, 2js:5e^(D»2(D^Be<J)^Sir«^ 

IS ft* U-fVDlZSVIiftJSt-tlTpWPiO U V->1 

^ (CHE) T-^^^F U-fViSi«ffl 4 b 

V- ^«««<D«B««JB4 a 

U-fe^a^S^tt. @ i z\zmtJ:5\z % >f- hGlzfi.^ 
E (~?-5V) WliOU 77^7- - > r Jl/^ ; v^-f^ . 

(FNd.B>V*Jlr«ft«HJfl L^^ttf4a, 4 
bft>i=)^^5l5fe< Cfc^Ti^n^* tfc. -2f— h« 
e3 6i«fe(D^^UtJI/X 5 tt#^t^^:t^^«^l^tt. 
tx 6 <J>x: ^ U t 6 1 iz^^^l ^fe < C k & V 2 

1 fcH*fik-T*ltt -tl^. 4fcv «gSJR5*»« 1 



J$5S^fi (Float in«) fcrfttf. F U -< V D<BJ<J)^SS 

Uttv-^siziE^/i^epfla u F u-fvD*»«*fc 

CO 0 3 2) ^^Utll/OS^^It yt'JtlKDjH 

hQfc p^¥S^SfJ5irBliI 1 OVflJg^frPJlOU FN 
-«£?OT:&«8«ttlB4e. 4blZ&AT*. 

Coo 33] 5fc0^tt Lfclotf. ^^EUtiKJ>s5*ai 
Lit, V-^Sfc K U>f VD<J)IS1^55^^Ift^ai L^2S 
^WJDl-^CfcrfTtDtl^* «tSS«Jg4 a. 4bO)i 

&*lt$ (*-r*Jl/=l V*0£V>O fc«d 

iSJRT til* <fcl^ ^S«J§4 afc<tCf4 bCD4-30>S 

««5i.izj;oT:4-D(DS'a: ; &^»E>SHtt6if#e)^ *• 

COO 3 4] SfclZ. *&W<»%2<»nm<»te&\Zi3ktt 
^S¥^^t'JO)^ ^U1?JI,a)53iS*>;££ia 1 37b 

SftKS*t«U 1 O n mflJgOSS 1 *f- h$£«K1 3 

ttttfcfcitlJ J V D (Jet-Vapor-Deposition) ifcTfj 
J VD&\Z-?l*T\ttzt7Ltt& s %*& TT. P. Ma, 
IEEE Transactions on Electron Devices, Volume 45 H 
untoer 3, March 1938 P 680j |Zl5Sl£ft£>, 3S 1 tf- h 

f*U 5~ 1 On m*|Jg<D33 2>f- hJStSB* 1 4 

ZJV£fbK£*fc« U 1 On m*lJg(J)5S3>f- hJSISBI 
15£JgrfT*« 

CO 0 35] *|Z, Hi 4|Z7^r<tdlZ % p§»*£fMI 
£ffilZ LPCV DSlZ^y nSS^fctt DSPFitfeJ^ 
F-7U:5 0—25 O nm*lJgO)*l£iSeS' l JZi VR£ 

g3U*ffifc<£tfx^*vC'i*ffilzj;i'.M3 
-Z>{/U h^S3^^j5fiT^>* «L*T\ 

^r^J§iO)P^¥>S^tS 1 CD^ECDSS 1 tf- 

1 3, $S2>f- hiSSBI 1 4fcJ;tf3S3>f- htg« 
BM S^HE^ttlzK^Xy^V^rS* 
Co 0 36] :fc|z, H slzirTcfcdlz. m^HimM 
f£<J)tz#><r)&r£i 7%M&?%. ZG>mffl^ 7 It. 5S 1 
*f- hKfbKl 3fc«ttf353,tf-hrSi£fBM 5ct*J*/SS 

2«tf- hrg»Ki 40i»/^y^igMSi»i7fv - - 



o& sfflu r ss 2 *j - h tg&si i 4 ohm taw* iz-> 
«K1 4^^'jq>»ftKrf«JceLTL^a)-c; x^»^ 

fcu ^S«JgteJtf O/r^Sfell 7 |*. Xy?V?tt 

77 * V F v 4 X ^ * V tfSfc T JKJ5fi L TTfc 

C0037] *:lz s Eli 6|Z^Tctdlz. p32¥*£fM£ 
tSl £ffilz LPCV Di£lZ<t*J^S«e5^0)SL^U 
zjv^fbKi 8£^ftS«@raritofc«&d)gg[yii 1 ft^ 

^|Zffi«^^^^<tdlZ*ftttr^ t-UT. HWlZif^ 
r<£dlZ. pg2¥>£tt£tJ5l£flBlZfct LTR I EIIJ:^ 

£fbK rtt rii * ti fc^* ttii 4 a fc J:tF 4 b i*Mf&? 

C0038] tK\Z, 11 BlZfp^^dlZ. p^lS^S 

IJSi ^EtziSftK 1 6£JKrfiL/=nL fg^««35BJSO)n 
-S^ffi:gfc® 1 o^JKriT^ n -SfiiSiJi 1 oli-f #v 

;iA««lZ«ty>f- h^ffi3^?^C? i: LTnl^«ftj 
3&5iX U f-<Dfi<J)»J!iii5lZ<t ^> 7)lAL/:^Wft^ 

Co 039] ^IZ, H 9|z?f>rj:diz. -!f-h^l£3 

««5ifijsio)n +gs?fijsfcJi 1 i^^rfr** n +ggt3:ae 
1 na:-r^v5ix«mizj:y>f-h^ffi3fe«t^tt^H 

U ^^(J)»fcfiaiIlzJ:^r;iAt^^«tt5^$St*ftr 
C0 0 40] *:IZ, p^¥i5^^tfii (D^ffiizcv 

^S3fc<tZ/n + ^ffigftJi 1 1 ^ti^tKD^EBlZ^S* 

^Jgi2^di^ ±ieiU^CD^i3lzS^/=*S^cr;S;» 
C004 1] BinttUttUtf, HOOy^Ut 

COO 42] C0)J:dlZui2!s:ig^0)^2|gB6(D^fgr 
It, ^75S«Jg4 a fe^4^b$-!f-rh^S30)Pi4g<3) 
T^IZ^e^^^lZ^rfr^iltftiT^^ 
^. V^>1«©*- ^^*teia)»{iBft65^Ifl5i: 



fM^y^seiar^*. 

CO0 43] a*:, ^*3Stt®4a fc^tf 4 bO)*** 
Jl/£ 751*530)41 ttSSl?- h*6«Rl 3*Utf5S3<!r- h 
Jg&Bl 1 5 i:SS2>r- htelSR 1 4 <J)X v * V?55fi£ 

ttil=<ty. «S*«Jf4 afeJ:tf4 b€»f*|ZE 

isr**. ^tr. ^£»f4a t 4 btt»2-y- h 

ffiSttEl 4 a fc 1 4 b®(0iaS^flBtt5aC€>«L^ £ 

&iz. ^MS&«Jg4ajs<tc;4 bii, v-atm. h 

•OfM. *-H*S3JSJ:tf*i'*JWilM6 1 &. S& 1 

•^rx&izimd o)«tifc5F« 
*y «g*5««Ji4a 

4btt>f- h^t$3(J)^iW£*V^I/i^:frfalZ5*:S 
LTH2jtf**K ^^Sttii4afc^Lf4b(DdfefD^i' 

HB*fca)S*«R*a"c«i**"*itt* Jty whuffs 

CO 0 44] S*|Z. ■fcJW*jStta*0)CMOSX*Sr 
S^lZSg&^IflBTfc *<D7\ K?? <D£!»S ~? -f V ^ffiffl L 

[00453 <&3<»&mv>j&m *iz, *5e^<D^3 
KftRlzesftjtfcfcorfc JUT, *rw<dJ6 3<d 

WtCDJBSSIHS^JIMtt^a*^ * y a)* ^ y Jl/d) 

CO 0 4 6] 2k5g^<J)»3<D^fifc<J)^!KI-^^ffi^ 
¥HHt**ya>j(^y-feJM*. **\ pS«M««i 
SfeRfcU 1 O nmflJS0)*^U3 V»ftlKT«J5S**\ 
1 *f- hteSBM 3«Brt6T*. Si ?- h*g«& 

V£ffcR£*i«U 5~ 1 O n mflJg 0)35 2^- bHi& 

Ri 4«gtfT*. I»i*t. cvD2i:j;y^Jav» 

ftR£*i«U 10nmMfl)*3^-Hft«IRl34 
C0047]fc:|Z, p5W*£f*£tJ5l:£ElZUPCVD 

&lz «fc y n SSJtfc ttpSTOft«H - 7 Lfc 5 0-2 5 
On mfS*d>«SAS'y'3VlKS»t« Ufclft. 

is<tifxv*v0«».l=J:y^3--v*u h*8 

fl)M©»-.1.tf- MWR 1 3. S52>f-h 
»«R1 4feJ:tfSS3^^hl6eRl 5«£E6ttl= 



F5-fi9?V^r* (EH 4*B0 . 
[0 0 4 8] p5?¥iS*£tfii p32! 

^ISMtiifilBI=SBL^U3Vttfi:R«Mr9« * 

©*»«ttJ§JBjdia)fc«>a)gglB 17 11 36 1 tf- HMfc 
R1 3«J:tf3B3tf-h«ttRi5J:yt,S2tf- KJS 

SRl 4<X>X?*V?&JgftS*&l>X^*V?5fc£m> 
7T5S2tf- hlS«R 1 4 0)ffiSJSSm«llZ'J»x^ hlv 
*V?T*Zi:TJBJtfTS. A^gHS OSS 3 OSIJfc 0)8251 
TIJ. 351 hSSftR i 3fc«i:tf3S3>f- HJgtSRl 

5s^unveftRr»«su »2>f-h»»Ri 4« 
sfbR 1 4i*&&fb&siiz^Tttftfc^s$fc**tt 

3\ ^O)fc0X^V?<DiSffttSttlS}±T* CMJ 1 5# 
IS) ; Ztz. TO««JB»JrtO)fc«0)Mli 7|*. 

Coo 4 93 CSS 4 (*)£» 0)8236) *|Z. *3gEB0)$S4 
0)$S£O^^^T^ i2 0tt, *3eW0)SS4 0)* 
»0)»».l=«*5pff*tt¥»* y * y * JWKB 
«ntnfBBTft ^« 2b:52^0)»4<Dllfi6a)^liltt, ^ 

^ 02O lij^T J: dlz, *5eW<J)m4a)SiMa)^ag|z 
**55ffl»tty* y©^^y*JM«jfiTtt- nSS^IS* 
S*S1 9(D^ffilzS6 1-y- h$g«R 1 3£j>LT3S2? 
- hlfe«Rl 4ft5^l7^tt^ frLT. 352>f- hJ6S 

R1 4<J«aiRlZl3:^SS«5Ji4 a. 4 b&te&2t\Z>. 
$52?- hJfi«R 1 4*5J:tf^^«Ji4 a. 4 bXIZ 
tt»3^- ht6«R 1 5£tt LT'tf- h*e365ai^^> 
ti*. -5T- h^S3<D<IJffilzliKftR 1 e^rt-LrtK 

p - l^filSte 2 o oJMajlztegT^TfrfctosBS © p + 
5^ffi:gfeJS2 1 tfi&l****. >f-h^ffi3fc<t^p+S^ 
fiASft® 2 1 t*ie*ifl)*DBi:ii»«« 1 265Sl76t\ 

Coo 5 0] *:iz. *»Wfl)*4fl>sg8fioJBSSI=« ; 5 5 F 

. ^155514 y^:ii,0)WfffiEir» l]2i|ZT!Tctd 1 
^ iz, j><^yt^o)*?>i*B5l-H:^ <T-hGlZ3V*I 

• - ' S^5$5S^ftfcT^>* Zl COctolZ^JE^PilD U MVH^ 
»■ -v , _ n y HIM h V*:JU»fta3S0)«iFlZ K U^:VTfil3i5ffi 



e|Z*t^£)iAT*t££rlZl*. HU^rva v-*s^ 

7*. X*«J*;l/<D;B£tt, [*l2 2iZ7FT<fcdlz. <if-h 

G|Z£.^£ ( 5V) ^epjtjo U F N^SK^JfflUT 

^i«f4a k 4 bfrio^^^l^BK CfcTfT^tl 

[OO 51] *%UtJbM*i&frtt. *3S^<DSS2<» 

VfiJg. H UWVDIZ- SVflJg^tft^ftePllO U V 
-*S££H*!T** C<J)cfc3lZ^E££PJlQ U 
^Ti^SH u>rv^faj(D^^Stt® 4 b|z$iA 

AT$*S£IZ|*F U-TVD. V-^S^tl^tllzepfiQT 
S^E^Ati^iltitfJav 

U*. V— ^Sk H l/>f VD 0)03*35 ft^ iff &tfc L*&2S 
^jDT^CkrfitJn^ ^i«i4e 4 4b(I)S 
«ttag|ZJ:*3rV-^«* H U-f Vp#3ifi«<D*i35fc 

jBT*fc<Dr-3s v-^s. h" u-<vDco^^e>izM 
-< t * ? * ft 1 i*^5nrasist£a>s:ui ft&m izmti £ 
iS}ftrfti*<£i>. istas4 8 fcj:tf4b(DO(j)i 

MttrSIZct oT4^><D^^ ; &«i5SfE>3Ht5 6U3^ tls "J" 
CO 0 53} (^SQ^ftO)^) 2k^<J)SS5 

y«u tiiy u>f ossizja^igjs&^iesr^. fct*. 

tttO)H5BIH»i: LT^Z)-*-, «rW/5KB 
^(D^r^^iK^fliR ^ ;&^<J>3S5<D^S*aH, 

5 £35 2~$S 4 (D^Jfe <J) JESS <D * * U * JU h 7 V *S 
0)53iSX?i : &fflL^-C(5lB^|Z$5!5Sr^>l9l^^rt.CD'C^ ",. 
D2 3|i, 2ttpe^a)S5 0)SgSfi<J)^.lz^^^l5pg 

5 ot8 52^^ TKJiBal*)"CSS 5u [*]2 3lZ7i%T<£5U, 

Pg^(3)»5 0)SI»(D^SSlZ<ttltt, *^UfcJlh5Wf 
*5 -(X^UtilT r) 1U*1Z^- hte«IB<D&tt*7 
S h7V^5 (T r1~Tr7) 
7 ttfc* l*]2 30^^U"tJl/h7 VS?^5ttH1 O -ts 

3 £if, U TL> * * 'J Jl/ h -7. y*J Z 2 0) n - SS! ■ * - t - 



T r 1-T r 7|:^^Tt|5lffrR 

COOS4] 5XIZ, i2 3|Z;f* U:MOS h^V^S 
0)®!i£73;&£(*l2 4 7l>M[5l 3 O Tlli^T^. 
(D2 4 |Zir>T<tdlZ. p£f¥£*3*J5 l£ffilZJ V Dj£ 
|Z «g$5««eS*<D'l* £1^ U ZJ V£ffcK£*t« U 

1 Onm*SJgO)$S 1 V- 3^^Sr^>* 551 

0)» 1 -5T- h««K 1 3^H£^t tLTl2l2 5U-r» 
TJrdlz. cvD^|zJ:y^UZiviSift^=S*ftttU 5 

~1 0nm?lJe<DS5 2>f- 1 4 SS 

^V^miZ^y-29<D^^<D»2>f- 4^ 
B^^r^* IJ5L^Tl2)2 6lZif,T<l:dlZ. JVD&IZJCU 
^«S«65^ja>J^L^V'J ZJVSftK=&*fttt U 10n 

C<D<tdlZLTSS1 ^f-ht6»Kl 3. $62^- h 

Coo 553 *:lz. 02 7 |z^T<£3tz. pSS¥«^ 
tfi 1 £ffilZ L P C V iz <t y n SS $i tzlt P ZfFttto* 
K -7 LA= 5 O- 2 5 O n mfSjed^fSiBif U □ 

--V<7L. »]»0)>f- K^fii3^JKJ5jlT5>^ *e>lZ. 

CDXEB0)«1 ^f- hf6«K 1 3, 552>f-h 

COO 5 6] ^|Z, 128 |Ztf3"<£ d IZ. MOSh^V 
*;75T r 1 ~T r 7 ^^/CET £>pfi*5i ^3? ^" h U^^K 

fb&1 3fcctLF»3^- h^SKl 5 «tyfcJS2^-h 
(g!$R 1 4<DXv*V<7iI&ft5*£Ltfc<D£*dffl3"^ 

^rfr^rfii§IOSS2>f- h««^i 4CDaS25=£S^ 
IZXv^V? U ^»Stt®^JC6<Dfc^(0^rBl1 
jdlT^* 2ts:#eW<J)5S5a)SI»OJKagTlt. » Vttf- h» 

r«A$U ^2^f- hffiSKi 4^^uzjv»rb^r-t« 

^UrU^CDT. X [.ZlttzklZlt? 
ttmnttK^. tlT. ©2 9|Z7r,TJ;dlZ, pS* 
^rffilZ LP CVD5£IZ<ty^©SW6S7^0 



1 7tf3££li£05A3;ft*«£di::*tittT*- fai^TEs 
$£teriT*fl^lZ^gtt&g7^0>;5l^'J 3V£ftR 
[0057] *5gWO)»5 0)^J56CD^!5gir cttltf. RJ5 

iz«jCL/tMos v^5^iisr?^. ?e>iz. 

Sh7V^75T r 1 ~T r 7 0)>f- h^&3|*l^-# 
Wft>6«Jdi*^ l^-0)S7fcXfifc<£tf F^-fX-^V 

^ ^ -t! r t\ w>k i^m k h 7 vs? ^ 5 ^is«tT $ 

CO 0 58] OS6 0S|]fc0ra5S) SKIZ. *^(J)$S6 
a)geM<D^5E|z^L^ritt^r^ £0)356 (OSISfiOJBSg 
tt, »i&*3B2HR tt^ffKtt J<^'J tM 

±izseiftr^<9]^jf,rfe(Drs [*i3iii. aRma 

©3 1 (D^HStt^^U fc[*]3 2d)*S3Ste*^: 

[0059] (A) 7fBRRjC%U 
i3 i |ZinT<£3IZ, ^<D35 6<DSeBfiO«KS£IZt*^IS 

>j- r-teSK 1 4CDfanSfi!Ztt«SSS«Jg4 (4a;.4 

ttJf4±|Ztt&3*f- S^LT^f- h^S 

3tfRWfe*i*. tf- h^ti 3 0)fiMlztt&ftK 1 6£ 

H^JT-Jt/^^- tf9C)T2SC) p3*!¥*£tt£tJ»1 0)£ffi 
iZtt. * Jl^*aiZ&r *fS?F*tt&sBJg 0) n - 3?&gfe 
JglOt. CCDn -5*&Sfe/g 1 0(D^#JIZftiSr^S^ 

3^^C/n +S^SigftJg1 1 t-+l?tlCD^®IZttlS^JSl : - 
2fci23;l3£*\$. - 
C0O6O] 2js:^^(D5S6(D^35ecJ)^aSlZ^^?g5ett 



JS) . »2fl)^f- hlftSR 1 4 fc«J:tf3S3(D 
-5f-b$£»BM5 (±Jg) d>£tt*=B«JBRT«Jtf£ 

(4 a, 4 b) ftftgjtf$tl$. Z(J)2^0)M*«14 
afc«fctf4 b|ZR?€S(X U «>RttttS5tt < O R 

SL (2) ^?5S«@4 a 0)*ft5R?%BK LTl**tt 
BL (3) Ri5SStt@4 b©*W€S«U^«tt 
SS. (4) iMi»fi4a, 4 bttlZ^^Stt LTl> 

5>ttaS, <D 4 -30)1*3^ fc Ufll*. ca>2-3<DRSM* 
Jg4 afc<fctf 4 bliaS^tlfcVfWWilZJioTSi; 
^U^L^^S<D3tfh^^ietfitSJ§0) "oo\ "O 
1\ "1 0\ "1 1 M lZ*iJC2-t*** Ztz. ZO** 

Jg4 0)^^(0 yi'FjElZj; 5 i@;HS (over-erase) ttBfrik 
Stu Mi1zj:y3ISB*1zsgiar*»J-0'FR. 

3. $33>f- htfi«Ri 5«VU3VIM:K (s i 02 
BO <J)2f5IIJSa)&S^3^^T^^U nvfffbR (Si 
3N4R) ?m&Tt\\t. ^U3V»ftK»SKffJ»4 
n m- 1 1 nmfMMMKCmt?- hJg^K^SSL 

m<J)->UZ]VSftR(D^HR^tt1 Onm(i^(Dr 4 
iBRhV^lb (DT) 5iAei^il2^n^L\. L/=65 0 

COO 6 1] *5eW0)»O0)Sg«ia>BSSI=«WFIBKtt 

" .bH fl) «J - o it r * fts, t ^ tt 5*'J =t VR fbRT 
»JtfT*CkWTS«« R2-9?:MfiRRl-4|Z 
RRW«*TMRRft:R«JHl«til£.-^i'^JlRR 

fct:l«T i 02. Te 20 5? A I 20 5. T> ZT, 



CO 0 62] JfclZ, fc^qjJO^ea^JfcOOJ&ryitZte*^ 

ji^t^s* wihmz^iirm 3 3 as^tf ©3 4 

-*s£&tt!T*u CO) J:o iz^iJE^EPliO U 

ttig* (CHE) TWfcH U-fV?JMaffl<D*»*ttS 

4biz$iAT2>* v-^^i3i3Jo)^S^ttii4 biz^i^ 
j&5ixr^*e^izii. Fl/^fva y-^sf-ft^fclz 

HrJKDJSili. E)3 4|zif>TJt:5lz. *-hGlz&^£ 

( 5V) SepJOU 77^7- ./JlfF/Wi* CF 

n) shv*jwiss«i|jflUTW*«e4 e. 4bfii 

■^■J-frJU!P6W§IZ«6*«IMi< CfctfT'^** CO) 

fitTtiliJ:U Sfc. p^¥*S*StJ5i a)*§ttfcli£ 
tt%iE«S% F U-f V^telzepfiaU V-^«ftSi?5B 
«fc (Floating) fcTtltf. F U^f V*«ffl<D*S*« 

Ji4 b©*ai&** «i ztfe^jesT^ v- 

|zl*v-*^@lzlE3iJ5t£ePiit] U H U-f Vtffi«i9B 

C0063] .«U*Jld>*&ia*UU **U*JH>M 

hGfc pSS¥SS^SI)5 1 1SIIZ 1 ovfM«BUU FN 
«T*^€«*«JB4«. 4b|z>£AT** C0)« 
6. -5 s - h g tfttsIT 0) * * U t: lb iz ttisi^iz* 

CO 0 643 afcHiStt Lttl*tt *^'Ji?Jl/0)ia*£ii 
Ltt. v-^sfc F U^f VDO)SI€35*i*i**ai L^SS 
StfcSOTfcCfcrfitaft*. iSi«f4 a. 4 bfl)S 

fflr*tp©7» V-*S, h" U-<VD0)i:5£|Zvs 
-f 7 * r * ft 1 tt^25fE>3*lt£0)3fc£ll #EP.3g IZI& tx £ 
lSJRrtitt<i:lV ^M««JS4 e^ctJ/4 bO)4^0)« 

tiizj:y i -^o)tii/T2 tf-^ h£o)n$$§£ietsr££. 

COO 6 5] (B) ffSMS^U 
^ 3Z\Z^TJ:o IZ, *Pe^ 0)58 6 0)333* -0) flggg iZtt * 
II3St£**U0)*qEUirJI/l*n§s!MO s 

P§?!¥£tt£tJ5l 0)^E±lZ. ©3 1 0)»2-if- h«« 



«@4 (4 c. 4 d) #82/3 CO)^S«© 
4 c 4 dtf h 3^ LTp5?¥!5 

tests 1 o)^®± izbas 2 asm 3 1 o)^iE5gtt-x 

* 'J 3S2<*-hte«K1 4fcj;cf«§S5S« 

Ji4±|Zli§5 3>f- hJgfSrei 5£*> LT<7— h^S3 
tfs&tf&ti*. tf- 30)<BjffiiziiKftBM 6^ 

* - Jl/ - 9 0)TS5 0) p 3*!¥>5*£tJ5 i 0)±ffi|z 

iot. c<Dn^s?ffi:gfcJi i oo)*rfliizfcgT*;s;*i* 
&i6£0)n + 5s!&Sfe@i ift«l»4l«. tf-h*S&3 

*><ttf n + 5^js:ae 1 1 t-ti^no)^Eiztts^e i 2 

COO 6 6] *5g^0)S5 6 0)Sg)*0)^ag|Zf*^}E5gtl^ 
fg^««5ifijg0)n - S^fllgftJi 1 OkiST^M0)n + 

>f- hrg»K65»2 0)>f- hise^i 4. hv*ju 

$6»&23fcJ:tf3S30)>f- 1 5T«/dl*t\. 

S52>f - h$g«^i 4 0)Pi.ig2?IZtt^^«IS4j!)iJgjdi 

SttU ^0)S««SMtt (1) ^««©4c. 4dO) 

urftfcs&^astt urL^^L^Tg. (2) ^s«if 

4 c 0)*65^£««Uri**l*!!!L (3) 
4d 0)^6i^^««LTL^«afi. (4) ^SSttl 
4c. 4d«lZ^^^3F« LTl»*«a. 0)4^0)^S 
Z(J)2T>OiQS«14 c*5J;tf4d|Zf* 

n/z^^o^feizj: -d u-5> u $l^^ifi%so)a^^t 
^^ieifiis$go)''oo". "or, "io\ "ii M iz 

4tt?-r #oi/^isiag2?o)±^iztesr^o)T ! . 

^^43^S5CD U^UfiS^Stt^V^Wl/f^O)^!*^^ 
(D^tU. i^Sfif 4 0)^0) SttViag|Ztt??L 
tllK Ltz&z>T. ^©^«©4 0)^l : F0)iaT : SlzJ:^ 

(over -erase) |*Bfrlk?*L tllZ «t UifijS^lZ 

h^SO)*rW«'JT^, S^3SttO)IIIg 
tt**U££l&TS** ^tf$«Jf 4|icvD&lzj;* 

Bt. ^ISftVU J«^tt*iBil=»5aTr»*. 
*»dIZ. »3>f- ht6«Kl 33S£V.U 3V«ffcR (« I 
02R) 0)2f5IIJgO)l*^^ : £_ : &T^VU3VSftR 
(Si 3N4K) T4MTntt» VUa>»<tlK»»IR. 
J9AS4 nm~ 1 1 n mJS«fl)#.«|=3tt>.^- h«*K%*i 



(DT\ XtthV*Jlt (DT) $iAfcl*a2£*\fcl^ Ltz 
tfoT. &3-<rti\*&ii! l ihft&i<r)&J±\t1£& frit 

tfflfbfc^Jfi&fctt*. 
COO 67] *5g^CD^6 0SIM0^5Slim^)ffi#et4^ 

<TMJ±fa±<T)E&i>Tn -S^filgftei O&aftlJ. LDD«| 

U W VfciS V V- 13 fc<£ V- K U •< V« « =£« fill L T 
fc<tl^ 55 2>r- FteSBM 4|i*gSS«@4c-4d 
Talo) U -9 £K>ik r * . i: itli U 3 v»ftRT« 
/sts^/pt^*- tfc. 32?- brgtsiai 4iz;s 

5iMt££^r*£JS6$fbB*£ffll>**ldL *v**lfR«4> 
txttTIOS. Tq205. Al 205, PZT, S 
CO 0 6 8] *#g^CF)»6<J)Slffia)^sMII^^ffilg14y 

«»K2 3^fies LTU** KV*Jl/$SSIR2 3lii6« 
r«Jdii**u ^^^^'^RAM|:I**tl^1 oon 
Jl/5g«K2 3^^'JaVKftKT-fllJdiL/=^^ t<D& 

1. 5nmmjgO)^«lZJ5U>f~Kr6«R^^3:LrSI 
iftr^S. hV*JWft»K2 3^r^n«5S!3J:o 
4 Iz^tt * tifc^li ft <? iziQ -d T I* < O 

>11*(J)SK "J 0 R A MO) U 7 U v f xKBPsTrt 

sst&a^asrfc y. 2>r ^RAMt ltoia 

f^lZtt±<r-iai«L^fc^x^- CO) C^fctt. C.H-J.Wann 
P> |Z «t *d T 13951 EDM digest p. 8S7 \Zt& £ 

co 0 69] *^u-tJUoifi*&*i*v-;^fefc H u 

l*. ^S«ttJi4 cfc<£tf4 d 0)4^a)S««fSlir «£o 
T4T><DS'y:^5s<Eiit#tiA5^^, tniz^yi^ 

CO 0 7 0] £*|Z, *&W<I>&6<»&fib<»J&&\Z& : $ 

ALtttftil*. li^OMOS Y*zt?j*JX*b trttfli*^ 

C007 1] (C) ^Jf^tSfc^^ff^iiiJi-X^'JO ~ 
&fi£75& " 

3fc|Z, 2k^^^556(D^B60^iza^ffi5gt4y^U«- . v 



3l5J:tf[«j4 47^505 2£ffll*Tl£SflT£>. M 
3 57!>^(aJ4 3lt. *5SWO)^6O)^J560)JBf5£IZ«^ 

2HL &3ZW<»&G<J>&mo)tem\Z&Z>W3Z&X* UO 

[0072] 3fcTl«}35fc«fctf[5]4 4|z^T<J:5i::, P 
l£ElZ*gS5£ttfiS2)(D^*l^U ZJ >g 
fb&£*i«U 1 O nmfiJKOSSl Ht£»BM 3=£ 
JgJSST^ 35 1 hJgfSKl 3j&jrfflK i35(I)^ffi 

D4 4 0)fEPgt$^^UJKJ5Jl^iSia)^ 1 -y- htSSK 1 3 

?;£|Z<A;yfta£T*. L^65t>T. »10)^-h««K 
1 3ttg|3 5CJ)^|E5gtt^^UJKjdi^is|a)*|Z^J5S*+l 

Z>. ^«S«fi57^<0'J»?L^^'Jzi vsftK(D*i«tt. 

C0073] SfclZ, S3 6fecttra4 5|Z^r<t5l^ 
C v D^IZ «£ y "J q v» fbR ^ p S?¥iS^?StS i 
jz*i«U 5-1 OnmflJgO)^2^f-hJg«Rl 4£ 

' ^rTOlzttSSi, «2feJ;^3(D^-htg«Kl 3, 
14, 1 56iR*;di<*tu I5}4 5 0)IEPett-><^'J^«« 

|Ztt5S2fc<fctF3S3>f- H6«R1 4, 1 SftiJgjdi*^ 

[oo 7 4] jfclz, |S)3 7 fcJ:Lra4 6|Z;r> T «fc 5 lz, 
p^¥lS^S«Sl ±m\Z UPCV 0-£|Z<ty n3?!2fctt 
p5S^«t55^ H-7U:5 O— 2 5 O n mflJg<J)*tS& 

«lzj:y^^-z:v^u <f- h^^3J£jgrfr^. tfi 

ItSr^^O) p£!¥i£*StSl O&mott 1 ^- 

ri 3. ^2-tf- h«eR i 4*sj:£;3S3>f- i^iseR 

[0075] )XIZ. (313 etSAim* 7[Z7fiTJ:5\Z. 

1 7 It. 3S1 >f- h»fb« i 3fc«ttf3S3>f-hfei£Bt 
1 Scty tiS5 2>f- K$g»R t 4<J)X v^V^JSdi* 
Jia-j?v^»*fti»r»2y- hlMMR-1 4CD«fi25 

fl^Srol 1 7 Jtlf li] 47 (DIE Petty ^ y^rfrS^O)^© 
S«iiJBJdi(D/=«>©SraT 1 7ttPlB3lZfl*rf£:h£u 



r. tTiifcticii^ v»A«ii*fttt 

fc7 5 27 H 7 W X 9 * V VM L T t «fc 
[00763 ^H. 03 9fc<J;tf04 8|Z^T<£3IZ. 

p3*¥£*£tJ5ii £fiB£fcfc;itf RTO&|zj;yKfc 
Jl/fcBBl2 3£fc?rfT5. 

[0077] 3&IZ, 04 Ofc«fctf04 gll^r^dl^ 
P 3*¥>£tt£i£i ££EIZ LP cvDvfclz^y^SSBte 
TlttiSl^y 3VSfbBM 8£^S«UIB2jtf<D*:«>>C> 
£13 1 7tf^£|Z&«&&3;:h*<fc3lZ*fl=«r2u f-u 
04ifccttf05O|zif*r<fcdlz, P §i!¥J£f*^ 

l£flDlZ*JLTR I ElZJ^SlTraX^V^tTlV 

*s«tt(fi:&a»i*5/y ^SfbBtrrari S3? 

«Jg4 (4 a, 4 b, 4 c, 4 d) \Zte& ? 

CO 0 7 83 }fc|Z % 0 4 2fc«fctf05 1 |Z^T«£ 5|Z. 

p^¥S^StJ5i £ffilz&fb& i 6£j&di U/zfik. 15^ 

1 0tt-f*V;£Maffilz<£U?-h^«3 L 
T-n^ilttJ^iAU ^(DfcC^&JIlZ^TjiAL 

to 0 7 9] 5fc|r, 0 4 3fcJttf0 5 2|zjf>T<t: d Iz, 
tf- h^ffi3<DfflMlZtr-f H^^-Jl^^- tT9^JE6 
Lfcfc. K^W&5;BJg(Dn ♦sms*® i 1 *Mf£TZ>+ 

n + sm&Jfi 1 ut^f *v»AMBl=J:Utf- h^®3 
«s is f b r * c t r- m r * . 

[0 0 8 03 tir, p3?!¥*£tM$tfi i (O^flOlicvD 

aifctt7^v5ai:jt^T5v97rv. f^y zi 
1 £^st£^Ei^*T-&aaJiT*c t lZJ;y>r- 

h^l$3*$Jttf n +5?8t2W&' 1 1 ft ^0)3*65 IZSS 

«&Bvy<M Fz-m&ztizm&m 1 2£j&diT£. 

SMieS^ ±ieiU^t Mm \z&^tz*M&o>& 
fc<ttf 03 2 |Zir, LfcffiSStS J* ^ U 0)** U tJl/tfiStf 
[00 813 tffc* EUHfcUtfL^ 03ifc«fctf0 3 

V&fl2jtfX*I^<D&«(DCMO sS/JSXfS^IEifclSTA 

[00823 C<J)<tdlz*5g^(D»6^0)?gagT-li. 
«§75S«Jg4 <4e, :;4 r B, 4 c, 4 d) b^te 



Ltz&-zZ. 03 1 fc«ttf03 20).*^ VS> 

;*SOtf-hf*:fcfa(D^ifbA^&Sfcfc** tttizj: 

y. ±ss. ssao^fiieta^^ufcjr^ii^tty^ 
ifc*T&K¥sa**u ±m\zm>\^t\tz*&3z&xvj 

[00833 ^SS«@4<D^V^Jl^6»<J)4Htt. P 

S¥^^Stfii. »i>f- 3^J;2/SS3>f- 
hJgSKi 5 fc»2>f- hte«Bli 40)X9^V{?i£je 
gio J: tfx y 3-y o olWlB lz<t ^ rs-S izsiw r 5 

*. ttllZ«ty. ^MS«)g4^t»|Z62ST : ?^* 
LT, ^©S«Ji4eittS5 2^- h««R 1 4|ZJ;t)7- 
^&$)|Z35£|Z«aaii*:h*CD'*\ ^a35ttiS4Pa e 1<Dti5 

iott. »1 (Dtg«l» 1 3. hV*fWSISIB2 3. 3S3<D 

rg»K 1 5feJ:ifKfbK i 6|zj:-DT^±lz5g»*t\^ 
«fiSP6^?^^jiffijg^feiiz^^Lr^jdi^ti, 

«@4 (J>d ^ 0)^T ^Jl/^«iiJCD^^a«^ffi«^SlZ 

ct^ry^y-t^KD^snfeJS^tti^ii^a^^ u^ft^ 

tt. J;y»iffl^ffi5etty^UfeJ:^l$5g«y^U^S 
too 8 43 -lr^«>£ttia^0)CMO silirs^izsg 

too 853 2£lz. ±ieo)^H5£tty^y tfflKtt^ 

tOO 8 63 ^*5. *^(DS5 6(J)|g]56<J)JKffiTtt, » 
•i>f- h««Ki 3^->'J qvSfbBL S52>f--h«« 
Ki 4^£^y zivKfbK. ^3>f- h$6JSK 1 5£S"J 
□ VS5fbRrt«J5SLTL^65. S51>f-hffieKl3S 

y 3 vKfbK. ^ 2 >f - h i 4 ^ y zi v^b 
%3>s- K6»Ki 5^->yzi>KfbKTfiidiU7: 

feKL^ ZOVStztz-K* JSl>f- h««Kl 3ttp 
S^¥^«^^S 1 ^felSffc Lfc 1 On mfijgO)f 'J =J 

fbKrflUsJir^ 3S2?-hte«BU 4|Jjvdi£|zj: 

y*ttt Lfc5~ t O nmfSS(D^e«ttfiS7^0)®L^y 

3>fift«T?«JdiT*. »3>f-hrg»Ki SliCVD 
5Xlzj:y*t« Xfc 1 on mfijg(0vy zjvKfb^rfllJdl 
T*iKRu. J -afe* ^s«JiJKjdio)fc«>'<J>srBii 7<j> 

i y ZJ vKfcKTttJtfU 3B»^->«»R i 4 



to 0 87 3 OS 7 03lfiSOJ&5£) Sfcl^ *^03S7 
<DSI^O)^S^Itt^r^). COS57 OSBfeO^Sitt. ± 
i£(D»6<D3!S*<DJKSi:l£i]«. IZS 5iA*;B£°f 

pgt* * ^ y o* izseift r *w ot- 

3a 2u ms 3 It. :fc£^035 7 0SeJfcOJ&SllZf£3>#>5 
^ieig3?ISlZffiiSi 2titz*W3£&X ^WjtVJiDm 
iS^^rWffiS, 15 4 11 2tc5g^ OSS 7 0)^356 OJErS 
|Zf£*¥£ttieiJgi£©lzra*Ji £ J* O* * 

UtJl/ffiJS^TIHreElil-Cfc m 5 3 0?F*53S1£* ^ 
yfc®5 40>lI»t2LX*yfctt, Isj-^^lZiIiJi;* 
*t*fcOT& 15 3|zjf,T^JS5ett^^UlZT>L^r 

tOltt^^tt&T** 

C0 0 8 83 l*)5 4|Zjf>T<fcdiZ, COSS7 O^StOJK 

■jejuni? a. pga¥a*«jRi osmjuzh v*Ur 

«*K2 3*ttLTM**)i4ea3KS**l*. «S*5 
««®4e±|ZttSS4>r- hrg»K2 4^^> LT^f — h 
*ffi3tf»W&*l*. -if-h^tSSOilffllZttKffcRl 

«M K$*-JI/>l'<c-tt9<DT«<D p3S¥Ut»StSi O 

£SfeJg10fc. C0)n-^&S1 Ofl)*H!JI=&&?* 
S?FKftas«fl)n+fifiaJBl ltfSU6*l%. tf-l- 

*«3fcj:tfn + aaaaJf i 1 ^ti^fto^Eizijis^ 

Coo 8 93 *3SqB036 7 0*lfeoraSilzf£*ff3gtt.X 
%Ufl>jC%y*J!rl*. V-JMSMMJttf F U4VfM€ 

ts7»tMejft0>n 1 ofcs^«»i5eje<Dn + 

2 3 t 4 >f - h «» K 2 4 ofellz nmfiSWWa 

4«AiES*ft*. CO««ttB4 e|Z**«Stt 

"I'lZMJSd-eS. *»S«S4 ettcvDSSlzj:* 
WSIStift OS U Zl VttftK ?«*« ^ tltt ct lv 

K« ^Ififi^UzlVlRrWJSSrtlKJfffilzSIJS^S^ 
IZ. 56 4 f - hte&R2 4 U 3 VKfUR ( S I 
0 2R) 0)2«lJKa>S»M€ J BT-*..^Uzi VffiftR 
(s i 3 n 4:00 ?MjdiT:htt. M"J -3VKfUKJftSK 
J?l!)i4nm~11 n mlSttOftttir&bv?- MESSRS 

65 5 n m<D9 U ZJ VffifbROSHKJ? I* T P n mfiJgtt 



OT\ iWhV*Jl (DT) iiAtl*Jt3*^^L>, L/= 

* * y * wo»iBfb o* « e> rsiZJSi^H^ft*^ o» 

[0 0 9 03 *lgW036 7 03gMOJBSHZ«"5ffipgtt* 

owsfei±oe^rn-5i!iG:gjiJgi o^asi*. ldd« 
u v«ss ? v- a wo J: K u -< vnw £«t rii 
Coo 9 13 *MWO»7 Mtta>»fiH=a9ffiBttj< 

%>JI=aSt«T. *g*5«ttJ§4e OTSSlZh V*JMMK 
2 3£6£SLTl^ F V*JU£»R2 3l*i6«h>* 

y vc/^esttR^^r^&Ro^y nv&ftR?«fifi 

>?-f ^"^^^RAMlZM^^tl^l OOn sJUT 

ro^j$*?iA^ifi^aiL65°iBSfc^^. hv*ji/«s 
R2 3«VU zjveftKr«rf.Ufc«^r, ^OR^I*3 

m?!Jg0^^lZ^L^ h V * JUtelSte 2 3 ^3c3! L TSlR 
COO 923 *^|Z. *3eSHO$S7 0^M50^IZ^^> 

ffl52ttytytt. ^ss«®4 eiz^s^5iAU5a:i^ti 

COO 9 33 ?7ClZ. 2k5g^OSS7 0Se]»OJK5llz«^ 

is^tt ^ y *> J: ff^ts ->< * y o j>< y jiosijstj 

^$D5571»^62feJ:^S637b^l7 O^ffll^ 
Itt^T^ (5]5 57i^ll6 2tt. *5g^O»7 0SlffiO 

^siz^^^ffliet4-><^yo$3s*i£^rwffi^i. © 

6 37hmm7 Ott. 2js:5g^O»7 0^»fiOJKallza5)JI 

#e«^^yo»!is*x^^rRffEi5ir2i 

C00943 3tT(5l5 5 33<t^Il6 3|Zi^TJ;dlZ. p 
^^ig^^tJS 1^ffilZ^SS«B5T^O'J>*L^>y a 
ftR^*i«L. 1 OnrnfiJgO^I -tf-htg^Rl 3$ 

jgjdir*. *»*ttte^o)'j**L^y 3v£fbRo*itt 

tt/tt^UJ VDiJrfTO. hlg«Rl 3JEJ6J 

cvo2i:J:y!i"J zi vKftR^*i« L. 5-10 

nmflJg0^2^- KJS»R1 4^JgjrtT^» IJtL^TJ 

v d-& iz jt y ^ssttsg73 O'j* 2u ^ y zi v^rtR &m 

Coo 953 ^iz. 6fc<ttR«l© 4|z^rJ:dlz % 

P^¥I5^S L P C V |Z«fc y n 3 fcl* 
piW£f-7U:5 O— 2.5 O n mfSJgEO^fga 
fyzjVR^tittUfcfi. 05 60^JE5gtt^^E yj&ctj 
^*3rii. S3t«Wfc<ttf r*>^v^««lzJ:y^5- 



13. JS2>f - htelSBI 1 4fc<£tfS3 3>f- h«t£&1 
te**BM3, 3S2?- hteSSBM 4fcJ;tf3g3>f- 
[0 0 9 6] sM=. is 7irffsTJ:dl3. ^ISSStS;** 

jtfT£* CO)^S«e^rfCO/tfiJ)<0^raT 1 7 It. 55 1 
>7- HMfcR-1 3fc«£tf$g3?-hr£SBIi 5«ty*,S 

SUfid)JKagrtt, S51 3 «fc 3S 3 ? - 

£ * l*fc7 7 K 3 >f X y * V V M & L T 
b*^. U6 5lz^TJ:dlz. !S3St$*^ Uft2jdi 
««Ttt. p^¥£ttStSio>£Etf&£iiUfc:3:ar£ 

[0097] SfclZ, 0 5 8fcJ;tf[*]6 6|Zif>TJ:3IZ s 

piw JStt^us 1 £ tz t x \t r t o£ iz j: y \zm& 

l£ffilZLP cv Di£lz«fcy^S«ttfiS73 0iS;i* 

vuziv^ftRi 8^tt«r^» coes, ^sstt/fj^ 

djOfc^OSfell 7ft>*^U3 V£fb& 1 8lZcfcoT^2: 
IzJU&iAati** tLT, H5 9|r^r^dl^ 

Rl E|Zct^75tlX^^Va^flL^ *g*5«*6S*J<D 
iSl^U3Vffift:Rl 8T-«Jdi^ti/r^S«@4 (4 

o, 4 b> torn* me 7<j)ji^ti^^'j 

JBjsSpSISGL 7* h U^hrSfr^Tfcy. S"JZ1V 

[0098] */J3y6fcRi 8©Ivf VWTft, 
p^¥!3*£tJ5i£ffilzs'U:3ViafbR£*t**U »4 

UJBrfffi«0)*4>f- h««K2 4ttfifc£**i 
»itt*t»fc3S4>f- ht6«K2 4^r^v^r^Ci: .. 

[0 0 99] 5KIZ, |6 8\Z7f&J;D\Z. 
ffi1 £EBIZ LPCV DSSHJjy n§Mt tzlt Pl^ltto^ 
F-7Lf:50-25 O nmJlJgCD^JSa^Ua VR£ 

mars* t-ur. &3fc*r<«fcJ:tf x-^v^hswizj; 



3a»r^ «L^^*-h*i3a^Iv?V^7 

ffijgo p5^¥^stJSi <DScBa)h >*ji/rgeR2 3. 

^^S«®4 efe<t7/55 4>f- KJ6ISR2 4£££E^ 

ttizF^-fxv^v^r*. ^n5g«y^ujgj5$ 
wartt* 0 e oiz^r^diz. ^isa^u zjv&st 

[o 1 00] jfciz. isle 1 *><tefl*»6 9iz^TJ:3iz, 

pS^JSttSffi 1 ^ffilzBfbR 1 6 SJKjdi Lfcf*. 15^ 

1 oli>f:*V;iAtt?tflzj:y?-h^fc3£?;OfcL 
rni^i^SjiXU f-ofio^s&JiizjroTjiAL 

(oioi]ftl=. me 2fc<£tf[§)7 o|zirrJ:dlz. 
>f- h^ffi3oxusiztt'r H^^-;i/^A--tf9^JKrii 
Ltzft. ^^wft)ifijea)n +5siaAgkJi 1 1 £f&/riir** 
n+^ffi:sciii 1 li-f^rv;iA««lzj;y>f-h^S3 

$s ta ft r ^> c t x s ^rh r 

[O 10 2] fc|Z. P^¥S^StJSl O^ffilZCV 
ZtzltZrt-yZ&lZ^^TZyVXTy. f5V. Zl^ 

S^fii ^Sti^E^TN^aiir^CklZJty^" - h 
^ffi3 33^LFn + S^fi3:ScJS 1 1 ^tl^no^ffilZSi®* 

^Jfi2^jdif^ ±sEiU^CD^«lzS-Dfc*J5JSco^» 
*^S=&R^i5Tntt. m e 3|zjf,Ufc^lE5gtt^^EUfc 

[oi0 3] mtnlt. Ltn^toK me 3t$J:tfme 4 0* 
m-Jl/JKjdIXfS. KttJBjdlXfi. ^v^-f^aVKJB 

^x^i^toii^ocMo s^jsxfi^iP^iir. 

[0 10 4] 2tcig^(?)5S7 0)Hfi£0)Jg5grtt, » i tf- 
h««Ki 3^->UZiVSfbK. SS2>f- h5g«Ri 4 
i£VUZJV»ftR* »3-tf- h{g«R 1 5$S/IJ Zl 
fbKr«lJdlLTl^65s » i>f-hJ6»Ri 3£s>ijzi 
VKfbR. »2>f- hffi«Kl 4SS/U3VSftlR, 8 

3^- hJgeR i 5^->u zj vefb&rrarf irfca 

H^tJS 1 ^«\Kfb 1. O n m*|jg<J)V U Zl VKftR 

rffijcur^ S52>f-hJ6eRi 4ii jvD-xizJty*i 

«L/=5^ 1 On rnlifiKD^SKfig^CDtSU^'JZJV 
^fbKT-«rfr^>- ,^3<f- hteSRS 15I1CV DXIZ 
<ty*4«Lri: 1 O n mllJSOS'U Zl V»fbKT«Jdirn 

tffu*. afc,- mttw&%mj&v>tz&><»&fR 1 7 ojkjkh 



I*. 3S 1 f~ h&ft&l 3fc<£lf5S3^- r-te«BI1 5 
[0 10 5] 3fc3£^<D35 6fc«£tf$S7 O&foWJ&'&T 

CO 1 06] C3S8(D3?)fe(DJB?yO *|Z. 2fc^(DS&8 
<F>&m<*>tem\Z'Dl\TtilWTZ>. ±i2<D5Sl7S$&7 0) 

J:lZi£&IZ 1*354- Lttl>, 7P-t<V^~ h«5£0) 
^*E#gtt¥J5tt-*^yr-li. ***Jl/253lz&S£S3:l:J 

(S.Ogura, 1998IEDMP987, *@^^if Jg57 8 03 
4 1^), Ufi'ttttffe, C<DJS5£7=tt. 7P-r<V 

[0 1 07] i7 111 *3eW(D35 8<DS6»fi<D^sgl=t* 

^^siAJa^-^i&ii^p^eorR i7 i iz^t 

f-LT. C0)»8 0)SIJ56(0^5I.IZ1*'5)^ t'J 
*JH>«iSTtt. p3^*5*©*J5i 0>£EH3S1 h 

4b65JBrf;*ft ; Su »2<f- hffiSKl 4fc<£tf^?arS 
g§4a, 4 b±Utt3S3>f- hf£BIRl 5£5> LT<T 
-h^S 3 h*&fc3 0)il]EElzl*Kft 

L<T> tt -f H $ * - Jb - tt 9 <DT23 <D p S2¥!£*&ffii 

unit. ?t-*jnaiai=tty*ts'FHtt>sB«o)n-asfi: 

^*$&56Jg<J)n + SIESSkJS 1, 1 ft'Stf* 
1 2j&5a&W»b 

[0 108] ££|Z. *^OS58 0)SI3M5fl)JKffilza^ 

««2 5l=&es6j&Saftl^6*v4. C0>aS2 6|zj; 
# D^¥S^StJ5 1 rttD^^ttSfcSLTjiaJlz^SSteJi 



CO 1 0 9] *^055 8<D^Jfe<D^JZf£**II£t$ 

v«ia j 6K'FKi*asjR0) n -sia»e 1 o t^i*^ 

Ji) . 552>f-MgSaR 1 4 (4W9) fc«J:tf38 3>f- 
ht£f»ti 5 (±Jg) 6>&tt*3JB«eRr«J5S*ft. 
$62?- hfgMRl 4<DffiaSfi*3lZtt*&tfa»ttJg4 a fc<fc 

4b|z«i*£SttU to)ag««S6tt CD ^ftSttJI 
4e, 4ba)lirtlb«?»lfSl/CltttLitfag. 

(2) f^Stt@4 e0>*&S*^SttL7l»*ttt& 

(3) «&«C*Jf4 ba>*63«?«CSLTH*tfB. 

(4) m«fU4«« 4 b#iz«tT£Stt urt**tt 

«5Srli^?3S«Ji4e. 4btt^f*^i««9(D± 

4a, 4 bO)«?0>«»IXSlZttSt<CLU 

^SB@4a t 4 b^^Oxfl^aiZ Jl^aJHS 
(over -erase) ttttifcdtl. J: Ujfl5H*l=eBT 

«U«»IT iSi«S4at5J:tf4btt 

c v Ds£iz j;5^s«ttflB*MJ);e;i,>s> 1 J zj vfiftRr« 

lZ^^^3F«r^Ctr. T2?t6SK0)^HlzSKS^g 

fc. ^U3VBt LISAS' U 3 VRT-«idlT*lK3?ffil= 
•WBT&*. ^IZ. SS i >f- hJfi»IRl 3. SS3>f- 
S*S»U3VfiftfbiR (S i 028R) 0)2fSfS 
je<Dl«^^«T^->UZJVSffc^ (S i 3N4R) ? 

VU 3 VBfbKIJMMWPtf 4 In 

fctilttVU 3V»<bRMWtfSnmfl)^Ua 
V^ftKO)S^HKJ?ttl OnmfgjftttCDT. iSKhV* 
ilr (OT) ^AtpSSSS^ tittle L/=65^r, «^(D5i 

CO 1 1 O] 2js:igPCJ)^8(DSI^O^!£IZ«^ffl^« 

*m» jc « y oj^^iy t jtrtt. v - ^Wfc h u 

LDD«3S5«J5S LTl^'ft U^V«jS. 



LX\ttzt?L\tT i 0 2. Ta205. A I 20 5, P 
ZT, SBTtffc 

[0 1113 2b:5g^<J)^8 0)^ttco^aSr*tt, V- * 

6>-75<D*izi3ri7TfcRi^ ^iz, i tz-y h^Qisig^ 
[oii2] mz s *3£mo&e<j>&m<j)te&.\zi&tt 

H^ttjrf^UOiMtMZ^l^l? 2fc<£tfl7 3£ffll> 

lis. KU-f >diz4— svfijg^t-ti-etiepim u v 
-^s^mifcrs. coctdiz^ia^epjiD 

(CHE) r^&^K U-fVrSJMJO^SSKJg 
4 blZ;iAr^ *f *Jlffi*!l2 9l=&&2 6«ftl*fc 

*. C0)/z^lZ. «ffiS8Ui4 blztfr^T-OjiASfc 
75, j<%U-fe:Jk4»B£tt. 17 3|z^TJ:3l^ -5 s — h 

giz:&«e ( — sv) shuou y • v jI/K 

MA (FN) ^hV^Ji^Sn^JfflLT^SBJf 4 
a, 4 b&>&«? £31 CfcTfl^*. 
-h^©365«»0)^^U-&Jlrtt^*t^TL^«^IZ 
IJ, ^**<D*^Uir^A>e>fiOBi!IZ^:£3l&lfe< Cfc 
£<Wfit^ V-^S. F^VDllpi¥S 

iQ^fifcttSSfc^IE^S^K VDliepffllU V- 
^S^ig^te (Floating) fcr*ll3L HUVDflJfl) 

* # V-*SfcJ<D^tf^ttJi4 b(J)*frfc^£Sl£*fc 
<ifia izliv-^slzlE^H^fPliQ r UVD^S 

^teair^cfcrfifcti** ^SS«Jf 4 ev 4 bos w. 
sum *Ji/.a vsrssv*) tfssnr^c*:^'] ? 
7 * r % a> tt^rasHmo^p] #bus ^ 



CO 1 143 JXI^ :fc^(DS8<»3gJfc(D^j£IZi$*^ 
ffi5StS*^U<D* ^ Jl/<D&T>S75;££17 47^18 

2^m>Titt^r** ^ri7 4iz^T<tdi". 

p32¥*SttStJ5l ±lZH2rfTS. * LT. 
07 5|z^T<£3lz, fci:*l*Ri e&IZJz^T. p3S 

[0 115] *IZ. 07 6 |Zif>T«tdlZ. p^lS^S 
tfil ^ElZ^M««eS75 0)'h?t^>U zivSfc8t£*itt 

U 1 On mflJ£0)»1 hJg&HB 1 
^^«6l7^ <D'J>* U =J V^ftK <J)*i« life fc ^tt 
J v Ds£Tfi 3* S5 1 ^ - 1 33^^^ cvo 

^l=J:y^Uziv»ftK«*i«U s~i o nm^ijga) 

»2>f- i 4^?gjcfir^ iftL^T J VD^IZJ: 

y*saMe57^o)^*t^U3v«ftR**t«u 1 o 

nmfiJg(D^3>f- hJ6«Kl 5^JgrfT^* 
[O 1 16] JXIZ. IH7 7 |Z^T<tdlz. p^¥>S^ 
♦J5ii£Bi:LPCV DXIz^Mn^afctt P^W^J^ 
^-7^:50-2500 mfiJgO^fga ^ U Zl VK^ 

-zv^u h^«S3^rfr^» i5L>r. ^-h 

JKrfr ^«<J)P^¥^^St5 1 <D£EC036 1 <f- hlg 
«K1 3. 552?- hlg»Kl 4fcJ:^»3>f- htg« 

CO 1 17] JXIZ. 17 8|z^TJ:dlz. 

t£<ntz(fi<»&r3i 7&&&tz>. zo&mi 7ii. ssi 

tf-hKfb&l 3*5^»3>f-hlfe«Kl 5J;y fc^ 
2<f- hJ6SKl 4 (J)I y f V § LM 7 f V 

^yblLvl-yOTZLkTte&TZ. *^<J)5S8 0) 
SgtttDJKSTtt- S6 1^- hSSfbKl 3fe«t^3?- 
h$S«Ki 5^f U3V3EftKT«rfU $5 2>f-Mg 
SK1 VKftKrfllJdiLrL>^<OT. Xv^ 

fc. ^^SttJi^rfOn:^0)^ei1 7tt. Iv?V?» 
^fflL^^i-^ hXy^V^XI^itTH Ftr^^^t; 

C0 1 18] ?X|Z. 17 9|Zif.T<t5lZ. p3!!¥£*£ 
<J51 ±6BIZ LPC.V DXlz < ty*SS«fi5^(J)^L^> , J 
ZlV^ffcKl e^^SS&^S^rfiDTz^^^Pall 7 fti^ 

±lzffi«t»iA3iti^)J;"dlz*i«r^' f - LT, 18 oIZtt:: 
T^dlZ. ..p5?^I5^©<JS LTRI ElZJ:^ 

S^mT-«fiS *^/=^S«Ji4a fccttf 4 b^^fifir 
CO 1 1 91 1 iZ^f, Tct o IZ. p5?¥S^S 



-^fiXSftJi 1 o^jfcriiT*. n -§5!fiISWg 1 0|*W *V 
;iAJ$ailzJ:y>r- h«IS3£?;i9 i: Un^ia 

tSffcrftZfcrJKriiTft. 
CO 1 20] 18 2|z^TJ:5lz, <T-h^te3 

(Dt?J£IZtt-f F^sr-ll**- tt9=&^JsS 

U ^(m*(D^*Ilz<fc^T)iALfc^itta£SmbT 

CO 1213*1;, P5^£tt£«s1 (D^ffilZCVDS: 
Sfctt^/WS&lZj^TS ZJ^ 
||/hfc£a)KSL*&JgR£*ittU liU*T, P^¥*5f* 

m& i ^sisps^ra^Jir^cfciz^y h 
«S 3fc«fctfn +S?fiX»®1 1 f-fc^tio^ffiizjssL* 

^js^utt-r i 2^J^riir^ *s 

[O 1 2 2] tJito. BlwttUttUtf." i7 1 (D^^Ut 

CO 123) £<D«£3lz. *5e^0)S5 8|?Bfia)JKaET 
li, ^Q3S«g4 ©fcJ:lf4 b$^- h^S3(D^j«lSfi<J) 
T^lz^Eg^ttlzaadTftCfctfT^ft- Lfctf^ 

ttft* «il=J:y. SffiJg<D^fS3gtt¥i£tt.>< 

flO^UfcWeSft. 
CO 1 2 4] ^itt@4 8 *>J;tf4 bfl)ft^ 

)mfsto<r>mtt% itf- Mft«Ri 3*s<J:iif$S3>r- h 
tt«Ri5fc362<5f- htgttRi 4<DXv5 : VC7iISS 

ft, ¥*il=Jty. 48*«Ji4 8j8J:tf4b«ttft|:ie 

te&Ri 41=^-3 zttto\zn±\z&n$tizo)v. * 

SSttJii 4ak i4 bH4)tB£ftJmtt3£&ttlt. 2 
fell, «S8fSJi4e fcjtf^ bttV-affl«L"frU4 
V»i3. V- h^®3fcJ;tf**^*Mj!>>e>l*»i <» 
1 3^ctif»3<DrgeK i 5, KfcK i'6|r^^ 
rsgsiaesstiftor* *s«««t*o)fin/=Tii5i 

b|*>f- h^«3(D5Sfi256 5 »b^-P^Jbf^l9*lfeaiZ^^ U 

iw«iB«©w*fl)W»tt«a8i=J:-'Drj«*.u. : fejir©* 



Co 125] **lz. tJUWifittattttCMosxiST' 

CO 1 26] tlT, *#gWfl)^8 0)SIJ56(D^5grl^ 

JEOSSHrtlgl ft £ *pT £ ft* 
CO 1 27] (SS9 0)SI8fi<D^SS) Sfcl^ *^<J)3S9 
0«tt<DraW=-3UT3HHTft. *3S3J3<J)SS9<D^S*0> 
JgsSI*. ±sE0)»8(D^Jfca)tea5lzfci*T. IH7 ifl)i 

M^«ig4 a t^ttmtem* bp B nizEE*tifcJBe(j)je 

SRl4£3F£fcU 2^(D^itti4efcJ:y4b 
€-^ft*"Bfc«Jtf€»orU** El 8 3 It. *5SWCD 

•tJi/ffiis^rwicBEir^ ft. 08 3iz^r<tdiz. c 

«g4€K 4 b. *S«£tf55 2(DJg«Rl 4|Zfc*7\ « 
^i»€4f i£SLfcfeo>r<B ft* 

Co 1 28] ifclz. *^^(D&9<»^Jfc<Dfl2:£lzt*ft^ 
ffi^tS^'JCD.rf-E U-trJI/<D£T>£73i££IU8 47*^08 

9£J8l*TlK$iTft, ±ieo)»8a)Sg)56a)JKagfcPJ«. 

2TI*]8 4|ZinT<fc3lZ. ?V*Jl/T**Si2 z>ti*fef&Zti 

*Sffii±l=»JtfT*. -eur. S85|z^TJ:dlz. 
fckitttR i Eai=J:or, p5»»<WIR 1 «x v ^ 

v^r^ctr. SS2 esjgjdir^. 

C0129] *|Z. D8 6|Z^T<£dlZ. p5?¥S^S 

♦jsi^ffiiz^ssisasT^^'J^i^oavsftRsntsi 

U 1 On mUOSI if - h»BR 1 3*IW» ft. 

i&mmmtt s u zj v»bR ©*i« ttfc fc xK 

j VD3cTf7d. SSlif- h«SRi 3«JdflL lpc 

5-1 onmfgjKJBjdirft. »L»TJvoai:j;y«a 

SI«flS73<0'J^ *l>f'J 3 VfiftR%4tt U 1.0 n mfi 
JS0)» 3 >7- h««R 1 5 ^©rfr ft. 

C0T3 0] *iz. 08 7 |z^TJ:dlz, p52¥*S»S 

us i ±®iz l p cv Daiz jty nssa fcut pSE7mn% 

F-7U:50~250n mfifttD^ISift S» U-ZJ 

-zv^L >f- h^3^rfrft* I5ur, tf-h 

JKjsIT ftffi«fl)pSS¥a^»tfi 1 (D*EB(DSS W- h« 
«K13. siija VffiftR i 8fcJ:tf3S3>f-->fe*SR 

1 s^^ssi^wiz ^^^x-y^v^Tft* £cr. ^ 

^$«@4 f 65JKj5ti*^ft* rT 

Co 1 3 f] -«8 8izif>r J; 5 iz. pBWVfMl 



tsftrscfcz^jtfr** 

[O 1 32] *|Z. 18 QlZTnTJtdlZ. ^-h^f$3 
l*tfci£JgO)n +5^ffi:gftJi 1 1 *m&TZ>. n +^ffigfcig 
•^-JU^-tr 9£7*0i: LZn5^l*to£&A 

[0133] HK\Z. p£!¥*5tt£tJ5 1 <D±mZC\f 

JlhtttO)ABL*£JSI8£*i« U ISl^T. p^¥^ 
Stfi 1 €'F5Stt»0B».+ z*&*ir * C fc I- J: y * - h 
*ffi3JSJ:tfn + £!ffi;S*Jgi i f-^-etxo^BBlzS^ 
ftBVUff-f Kz«tf**i*»*e 1 e^JgjsST** » 

r tl (*) 8 3 |Z if, L fc X ^ U t Jl/ftiStf 

JMfiSBjtfflfc. JBBMRMMXfc' 3V$9K-»-ll 
BriXffi. Beatrix**. /ty^-f^aVBWrtlfl 

CO 1 3 53 (3S 1 OOSIBecDJ^ag) 5X13, *3S^O)55 
1 OMOTttJBBlZ-DUZSHIlT*. iQOtt, 

l=&S«W*ti©T» f-UZ, C0)SS1 0 0)3^36 

ore sub. **y*jw>*+*)ir««i=ttB*«»«fc 
H3£>fco)Z3& 

CO 1 36] 19 0\Z7r> T «tdlw, CO^^Utll/ttP 

^MOSh7V^^57fflrf*t\^ t-LZ* cO» i 
hffiSRl 4ffSI*iD:h*. 352?- hKKKl 4 

(J)fSi4Sfil = li^SS«ig4 e. 4 bftSJBj5fi**l*« »2>f 

-httlRIRi 4feJ:tfM*«Ji4a, 4 b±lzliS53 
tf- hteJSBS I5$ff LZ-tf- M6IS3tfSktt&-*\*« 
>S- h«flB3 0M9JaSI=ttKfkiR i efcfl-UZ-tW 

8T%CTK«fl8«0 p - SSiC&lcS 2 O fc, £0)p-5* 

fcSfcE 2 o (D#flJl=te(5T*;s 3 R*i&a5JK : o> p + ss&sfc 



J§2 1 a^tf****. ^-hM3fcJ:tfD*Sfiae 

2 1 t-ft*tio>xBiztta*e 1 2A«i^&ti& 

CO 1 37] £*>|Z. *£9!a>£l OOSffiOJBSIZffi 
Wffi*tt¥S5<*X^U<D.* J fc l J'fcJUWSSZtt. 
J|/^Q25lZ&S2 665^1^^^^* C0)&£2 6 |Z«fc 

y, p32¥l£(*StJ£ ir^tD^eDSfelL^ipJl-^SStt® 

4&5&gr*cfciztt3>, U:6br. a^ia^B^izfe 

CO 1 3 8] 2fc#gSE 0)55 1 O 0)35)56 fl)Jgffil-«*^f83S 

4 vtt*£1BTIttli9«<D p-Sa£»®2 o tjSi^«»J 
iSJSO) p + ^ffigft® 2 1 ZfllJdi U/= L DDffiiSSS LT 
L»%. tLZ. tf- HMMWJRHf- htt»Kl-3 
(TJi) , S5 2>f- h«g«Kl 4 0f>H@) fc<fctf363 
>f-hrg»Wi5 (±®) a>6tt*3S«JBRT»<dl* 

«£tf4b|z«£«ttU f-oWSKBIi CO *6S5S 
ttJ§4 8, 4 bOltTft LZlt&L"KB. 

(2) '«J3SRJ?4 e<D*6S*?$BKLZli&K&. 

(3) «»Rttfi4 bQfrft^KSKUZLt&KSL 

(4) ^«t€4e, 4 bttl2«TW«lin«9« 

su fl>4-pa>tt»*fcyfli*. co> 2 4 

e*5J;LF4 blZ^^^tlfz^O^SlZ^^r^ U*L 
*U«fi*E©3tft:d«2t8tt«fl) "o o\ "o i \ 
"1 o", "1 1 M IZ«JC*-G^* Ca>^«>J^llr 
«SSZl*^?33&ttJl4e, 4 btt^^^b^l3aS»0)± 

tt^i-*)ir««<D'F«ft3B*a)*z»ay* «9s«e 

4a. 4 bO)«0)S«ttaSl::tt?Sl,fcl>* 

Z, ^^3l«@4a. 4 b0)^^0)5a^£lZ«J;£iB)B£ 

(over-erase) ttttik^tl. * ttlZ ySisR£|ZSgBT 

SBtt^f- h^JECDfrZWMZ*. SiftiK1*.0)^l?#g1*¥ 
S#ytU€S«T^ ^73S«ii4€*5J:J/4 btt 
C V D»1Z«fc*«Mttifi*l«>;5l»3' U 3 VfiltRTft 
jdiTt\ttJ:L^. vyqi«ft:IR<Dtt«cttttTO««ai 
l=«7«««T9C^Z. TS?tS»KO)KHIz^g^g 

»1 -tf- l 3, SS3>f- 
htg«Rl 5«VU3VBfUK (S i 0 2R) 0)2ffl 
JgO)5*^3^^T^S' , JZJVSftR (SJ 3N4R) Z 
BjKtr^lldL VU □ VBftKBttBff tf^ n m- 1 1 n 

JLr (DT) -^A^BB^ tittle Ufctf-D.Z; 0)5i 



CO 1 3 9] ;4:3S$lCD35 1 o<D&m<»i&&\z&ttts.n 

LDD«JS^fiUdiUTL>^6\ */V2JlFU-fV« 
52. #7*1/ F U>f V«S8TV-aW3fcJ:tf F U>T Vffl 

Jg4a-4 bSO)U-^ ! 6»ihr*ft3 % /zt^ttvua 
VKftK?«JtfT*CfctfT , &*. Jtfc. 552?- Fife 

Kfc UTlifct^ttT i 02. Ta 205. Al 
205, PZT\ SBTiiJS 5». 

[o 1 4 03 *«W0)SB i oo)Se»<D^STtt. 

d>-*o)*lza£i:JrfcRi>* *fiz, 1 tfv F^oteSS^ 

CO 1 4 1 3 #;|z. *ig^<D» 1 oo)3IJ*OH2ninz<&3> 
^*I3£tSy ^iJfl)iW*lz-3l*TH9 1 fcJ;tf[*]9 2£ffl 

T^fEStt^^ UoWffliaTR i9 1 IZ;t>TJ:o 
|z, *%UfcJlr<DS&& <?-FG|Z5V*I 

F u-fvDiz-svfijgstti^nepiiou v-* 

sS5?3B*ftfcT*. C<D«fcdlZ«E«PftOU /1VF 
-MV FBI F V*JM**EH«>«*I= F U-fViMKD* 
J*rx*j|, F 

blZ&Ar*. *JM*»2SlZM2e«fcl*fc;: 

cofcfciz. ^?53p8Ug4 bizwr^^^^jixsa 

llfccfctfr^S* V-^*3i?J0)^S««^4a|Z^ 
|zftfior**K€±SEo>*6fcAft**.*ittAl». - 

^tu-feji/©5B*tt, 09 2izjf>r<t aiz. >t-f 
qiz&^je c* — 5v) sepfcnu 77-)7- • y Ji/F 

MA (FN) SShV*Jl/*SS*3MfflUTW*«*4 

- F ^© 3 ASffift 0)^*Ut)lfTttS*ft7 l\5*B^IZ 
It, ttl&tt^Utn^&HElzWfcSI&tlK Cfc 
tfT^S* CO)*g£. V-*S, F U-f VDttnSS^ 

♦51 0*fcfcl**tt*iME*Fl*^D|ZgpftnU V 
-as£»56*fe (Floating) fcTtvK. FU-fVDffl 

co 1423 afeSmttttttvas, x^u-tjvosa^ai 



^teJorSCfc'Cflfcft*. «&SS«Jg4 a. 4bO)S 

fflTSfcOTfc V-JIS, F HVDOfcfc&lZ/t 

7 * T * 6 J li^ 55 fciS HI t3 0) 3C=fl fti BIS I Z Ift *i 5 fs £ 
5S}Krtltf<tt^ ^»S«J14 afcc*tf4 b<J)4^0)S 

fciz«ty i -?<o-trJi/T ! 2 e-^ h^o)tsjg£ietfcr-£5* 
coi 43) *iz. *»wo>»i oo*»a>jBaui«* 

ioi^fflOTK^r^ tT(*)9 3IZct? Jidlz. * 
**JMM2 5fts»rf*ti*fB«iU»«ld7 3r F UV 

tLT, i9 4|Z7nrctdlZ. fcfcjilSRl Es£|Z 
Co 1 4 4] JXiz. i9 5|zfSrJ:dlz. n5S¥«E»SI 

i 9±ffiiz«ss«fiS^o>'J» u 3 vseftR 

^liJ VD^TfTd* Si tf- FJg»Ki 3JKfi$«, c 
VD3£IZj:UVU3VttfbK%WSU 5~ 1 O n mfS 
JS0)S2>f- FJ6»K1 4«BjsfiT*. ISt^T J VD& 

1 On m^gJg<D55 3>f- FJftSK 1 S^JgrfT^* 
CO 1 4 53 iXlZ. i9 SlZqiTJ; d IZ. nS¥S»8 
<J51 9^ffi|Z LP CVDSWynSifctt pS^^«»J 

Ufcfi. ft3t«^33«t^xy^v^«'*lz<ty/^ 

F^S3^V^^7 fc LTV-^f^fcJ:LF F U^fVffi« 
FrglSKl 3, 35 2**- Frg^Ki 4^CfSS3>f-F 

s«sii6ftizF5-fxv.*v^r*. 

COI 4 63 Sfclz, i9 7 IzinTctdlz. ^SS«Ji^ 

jdKDfcfcosrim 7 wjdir^* co)2Hi7tt» ssi 

2>f- FJfi^Kl 4 0)X y f v^as ^ i t»I V ? v 
{7^^fflL^T»2 >J- Ftgl&B* 1 4 CDSSai^iSIRftllZ^ 
x v F r V^T^t rff^JdlT*. *PS^<J)S5 1 o 

- Ftft«Rl 526^" J3V»tKr««S'L. S62>r-F 
CO 1 4 73 »:IZ, BS8IZmTJ: r 5-l=;:-nBI¥SM 



t£i 9±ii:LPCVDi£i:J:yfSS«B^(DiSiU^ 

UZJ VSfbBI 1 8^?55«®^rf(D/t«D<DSPaT 1 7 fti 
SS:£lziI«)iA3::h*J:3!Z*fcttT5* iM.r. (H99IZ 
ff>T <£diz, n5*¥!5tt£tJ5i 9:£E|zttbTR I Eli 

[0 1 48] 3fc|Z, Si 00|Z^r<t3l^ n5^¥^ 

HtJSi 9£ffilz«fb&i e^JgrfLfc^ 15^**&:£® 

^smbr^cfcrra**?-^ 

[0 1 4 9] 5fc|Z. |101 \Z7fiT<£ 3IZ, >7- h-^ti 
CO 1 50] ,*|Z. n^¥?£^StJ5l 9O)^0SIICVD 

- h^&3fcJ:tf p + s^fi2;gfeJ§2i ^fc^fto^flBlzs; 
ft A U *t-f K T=«Jdi ^ti 1 2 ^Jgrf T 

*5^Jii 2ra*m. ±ieiU^0)^i3li®o/=*&JC 

[0 151] ft*. -B5%l*LttLt#. i9 oo)y ^u-lr 
terfXfi. BEIWBJdiXfl* t\v *^-f ^aVBUKriiXfl 

co i 52] c<D<t5iz. *5e^ossi osifiecD^^r 

II, ^SS«Jg4 afc<£tf4 b£>f- h^lS3(DiSi«fia) 
CO 1 53] &ftm&m 4a fc<£tf 4 bO)^i*^ 

jl/£:frfe]G>«®tt3S itf- htefSBSi 3fcj;tf$&3>f- h 
Z>. ^tiizjzy. ^ISWfcm* efc<*tf4 b£ttfr.|ige 

jST?^ ^-LT. ^*5£«Jf4a 4 bl*$g2>f- K 
1 4\Z£z>X^&(to\Z5Z3:lZ&&2t\Z><I>T\ m 
SS«Ji1 4a t 1,4 bral<0tii:ftfflttJ2C»=)«UV * 



*tfStt©4 efc<£tf4 bliV-^ffim, 
Vf513. -5f- h^fc 3fc«fctf*^*Jl/*#5iA>i=>l*S5 1 <D 
Ml3fc^563(J)igeKi5, 6£fb&i6izj;^ 
T3Z±\Ztf>&2t\Z><DT. «3«m*tt<DS*lfc 5 F«* 

bii^- ^&3<r)&&t>>%3- v*f\ftm-t5 fo\z&i±i, 

J tf* « ilJ o> 25 £ 0) *5 S « KB I z J; t> T * ^ U t Jb *>*S 

Co 154] #e>lz. tj|/titi£ttig#ocMosx*IT 
co 155] "tir. $^o)»io<o§iffi(j)^r 

CO 1 5 6] (»1 KO^ffiCD^ffi) X\Z. 2fe^0)» 

1 1 <r>mm(D^\z^rimr^ ^^cdssi i<j> 

^»0)^altt. ±se<D55l OCD^CD^aSlZfct^T, IE1 
9 0(D*8ittS4 a t^^3§«^4 bPs1HKiS*nfc 
3S2CD5&S& 1 4^^gfc U 2t>(D^3fH@4 a£ 

tt. *igEB<D3Sl i (D^S60)^Sg|lf*^ffi^¥^ 

^^eu^^^utJi/fliis^^rwffiiiir^ si 02 

^35fia)^<D%©S«)g4a. 4 b. ^<t^SS2 0)Jg« 
W1 4|Z^itT. ^SS&«Jg4 f |g(S Uzfcojr^ 

CO 1 57] fc|Z. *Pe^CD^ 1 1 0)^]56<D^fSg|Z«^ 

01 O 3%mi*TVLW?Z>. JilEO)^ 1 O0)^S6CJ)}g5g 
Jtriill 0 3|Z^Tct 5IZ. ^*JWJII3 2 5 

n5i!¥i5^^^1 9±!Z^T^ t LT. 01 
0 4lZ7nTJ:dlZ. tztZ\*R I ESlZ<toT. n§?¥ 

CO 1 583 JfclZ. Si O 5lZ*f>T ctdlZ, nSS^lS^ 
@*J51 g^ElZ^^SIXBS^tD'J^L^U Zl VSfbK^ 
*tttU 1 Onmng(I)J6l^-hr6»IRl 3^rfr 
^tsmmttO'l^fViJ z\ v^(bKO)*i«tt/zt 
jtliJVD2ETfi3. JB1 ^->fft»IKi 3»Jdia< l 
p cv D^izj:y^«g&«fiS^a>SL^U ziv^fbKi 

8^5—1 OnmfiJgJgjtfT*- Iff L*TJ V Di£ |Z «t V J 
^^Sttfig^O'J^L^V'JZIV^b^^iifilU 1 On., 
mlijgO)5S3>f- 1 5^Jgj5lir^» 

C0-*59) *IZ. S1 O 6lZi^r ctdlZ, n5i!¥iS^ 
@^1 9iEi:LPCV Ds£lZ<ty n^!3tA=lJ pSW 



i 



tt>£ H-7 Lfz5 O— 2 50 n m*| jg <D*ISi&V U ZJV 

&3tel$ffifcJ:tfx^v2f*ajlz<fcy 
-h$Se&13, i/U ZJ VSEftBM 8 fc<i:tf353 >f- h 

jg»R i sseea^ttizF^-fx y*v?r*. 

[O 1 60] Xk\Z^ 1*1 1 0 7 \Ztt>T £o\Z % n£!¥*£tt 
£*£1 9£ffi|Z8HtBI1 6£H2jtfL*:flL fS^KtfciS® 

*V;iAttffilZj; HJ>f- 3£ LT p3?* 

CO 1 61] ifclz.-lli 0 8|zjf,r «£3lz, tf- h-^ti 
3<0<?J2IZtf^F^*-M/;*^-tr9^tf LfcflL S 
^*6to&Jg<J>P + 5?£StJi2 1 P + ^filSft 

JS2 1 tt-<^V5iAtr<eizj;y >f- h^ffi3fe<tcftt-f 

CO 162] *|Z. nSS!¥a£*StJ» 1 9 0)iffil:CVD 

- h^63fc«fctf P + S^ffigft@2l ttl^^O^ffilZS 
MAMS' U!M KTtilJdi***^^ 1 2£JBrilT 

<DiSlSA£JgS*fc3:3-*Ui, 11 0 2izif>Lfc;X ; EiJ* 

CO 163] tffc. SsSttLttl^k [*!1 O 20).*^U 

>ld$riXI2« fie&JBJdiXfi, vW^'ft'aVBSrajdLX 

ffi&tt * ^ U -trJU ft^Jdl r 
Co 1 64] (5S 1 2 OSeffi <J)JK5ID JfclZ, afcM^CDSS 
1 2(DSeffi(D^lZ^l^T£tt^r^, H 0 9tt. 2feM 

'J"fe)KJ)ffi5S^^TIffB5UT^ ±I50)$Sio<J) 
SM©raSfiT-tt* >*M3 0)M3--V?IZg3fc** 
ffifc«fctfx?*v?Hr*i£ffli*/i:dSs COSS i 2 o)3SMr 
<D?BS!!Ttt. >f- h^&3<D^3--V?lzft¥tt«fc! 

CO 1 65] )*|Z. *^(D$S 1 2(D^0)fc3MIZf£* 

©1 1 8^ffli^riff^T^* ami*! oiz^rcto 

|Z. 5 L V^Jl/f^2 5 6iJgrf*tl^^JU*t^ffid > 7^ 
M/*/^h^5-V27^ n§?!¥J£tt£tJ& i 9±|zra 
J5ET£, tL^:ll 1 1 |Zff>r«t dlZ, fctxttR I 



CO 1 66] WZ % m^ 1 2|Zif,rctdlZ, n32¥l£fc 
Stfi 1 9:£ffi1Z^15S«&52jOVh£l^U ZJ V£ft&£ 
*tt«U 1 O nmfS£<J)5S 1 htetSR 1 3£JBtfT 
^SttfMoH^l^Uziv^ftRc^ttttfcfc 
xttJ VD5£Tf7d* S1 tf- hlBSSHRI 3jgrf^. C 
VI»l=J:yVUaV»ftK«*tttU 3-1 On mil 
&<D$S2>f- hteSRl 4£JBrfT*. KL»TJVDX 

lz<ty tSi«fi&^o)'l>?^^ u zj v£ffc&£*itt U 

1 Onrnlljg0>»3?- h$ft«Rl S^rfT** 

IZ. n^¥«^StJ5l 9^ffilZLPCVD^|Z<ty nS? 
Sfctt p5^l«fc£ L*r 5 0~ 5 O O nmflJ&O) 

*f§tS!> ~>'J Zj VK 2 8 £*ft« T 
C0 1 67] ifclZ. 01 1 3|Zij*r <fc5IZ, ft¥fc)«« 

ftWjeTjaizjtor. ^isft^ uzjvki 9<o&«>iA* 

n^¥IS*Sii5l 9±lzS(??r5SSl 0)^f- h*£8 
Rl 3, SS2<D*f- hteSIBM 4fcJ;tf$S30)>f- h« 

co 1 68] *:iz % mi 1 4izinr«fcsiz. mn&tem 

1^- hKfbKl 3*5J:tf3B3>f- hl6»Rl 5«tyt, 
^2>f-hJi«Ri 40)X^^V^>£Jg65^:&UXv^ 
V?**JHHT»etf- h««Ri 4 0>5Sfi«^SJRftlz 

2 0)S^SCOJBagrtt, SS 1 >f- hfiftftlfcl 3feJ:CF»3 

>f-hrs«Ri 5^^uziv^ftRr-«rfL. »2^f- 

hteSRi 4^*/UZJV»fbRT«JKSLTt^o>r, x 
a/=: ^ss«@?Kriio/=«>(Dsraii 7tt. x-^^v^ 

^^ffiL^^x-^ hX^^V^XiZ«^.r H Ftf^^ 
t;£^^^ffll^/■=7 : 7^7K ; 5-<Xv^ : V^i£T^J5^ LT 

CO 1 693 SfclZ, 1 5|Zif*rJ:dlZ, n^¥l5» 

^tfii g^flBlzLPcvD-xiz^y^^ttfiST^^^t^ 
wziymitmi 8^?ss«©JBrf(j)fc^<j)srBi 1 7 
Z)5^^iza«r)^n^dizJt«r^» tur, 1211 1 

6lZjf»rJtdlz, n^¥J5^Stfii 9±aalz«UTR I 

ElZ^fc^tSX-^V^fltA ^^«fiB7l<J)e;L> 
^ U Zl ymit&T mrf ^ tl ^SSttS 4e^4b 

CO 1.7 O] 5XIZ. il 1 7lZ^rJt3IZ, nl^Sft 
?I*J51 9^EIZKfbRi 6«BrfLfcaL «^«fe;eS 

o)p-&!ffi:gfeii2 o^jdir^>* jp-ii!ffi:a©2 ottw 
[0171] 5xiz, 011 8iz5?r«t5iz, >r- hmm 



@2 1 tt-ftfVfcAttWlz^ytf- h«&t£3fc«i:tftf-< 
CO 1 7 23 ^11, n3?¥l£tt5£tJ5 1 9 0)ti!:cvD 

aafcttJ^-i'Sixiz^TS v^ayv, 3 
- h^t£3fc«fctf p + 5*!ffi;SfeJl 2 1 "tin? ti<J)^ffiirjSi 

i£«gJg1 2JBrf*3L ±S2JU*CDtf*3IZ35o*:*Ktf 
CO 1 7 3] tffc, gl^ttL^l^ Hi O 90).* 

jlte/diXf!, KttJ&JdiXtl* ^-^yA^t/ 3 vTOI 
fI^<DJi#<J)CMOS55!;£XfI£)P#:tlT\ Ettttfc* 

CO 17 4] (Sg 1 3(DS?B60)JKaS) ^1Z. :*3SQH<DS5 

et al.„ IEDM99, p415) ♦ £0)38 1 3 <J)^ffi <Dfl2al! 

CO 1 7 53 1*11 1 9li. 2*5:^0)55 1 3 (J)3Bfc<J)JB?£ 
lZf£*^I^1$¥£tt*^U<&*^ U tJbtt££^Tftlf 

igtS^IStt-^'JO)*^ UfeJlrflRBTtt. p5S!¥*Ste£; 

tSi <J)£ffilZ$Si <r- hJi»fR 1 3*ftLT?- h^ti 

365^1^^11^ tf- h^fc 3 c>ffii« |il*m?365a£i}e> 
*U =&GQ2Sf*]IZtt, (4 a. 4 b) ftiJBJSS 

^s^tt©4 t>f- hi«3 fcoraiizu;, mit 

m3 otfjgrf tf- h^fc3<J)£JEBlZl*&ft 

I»16^ LrtH' K^*-^*^- *9A>aS:i}fctu 
C fl) V 4 K ^ X - > 1 3* 1 - V 9 0) T 25 0) p 5*! S tfi 
1 o)£ffilzli. ^-r^Jl^irjgr^lg^lt^iejecDn 
-^JESfc® i ot. ca>rv-£!£SfcJi i oo^HIIJIzteg 

->^£3fc<fctf n+§ms&Jgi 1 ^ti^ti^EElzli 
10 1 7 63 *3S3Jtf)55 1 3<J)^35tO)^5glIi*^>^«lg' r 



Jsi^ts^itnjjBJSOn-^ffiSiJii o fcSi^KtoSJga) 

n +35JKSt® 1 1 ?m& LfcLDDtSiS^© LTl*5* 
tU, tf- h^S3(DPi3Jfi^l=tt^?5S«©4 (4 
a, 4 b) fiWf£2t\Z>. C0)2^d)^5«tt©4 aft 

(2) tSStti 4 a O ^ 651^ 5iK 1/ T L^«S. 

(3) ^$«€4 b<J)*fti«§^£S«LTl**tt^ 

(4) ^5S«Jl4e, 4 b#|Z^£SF«Lri*5tt 

afc«tLF4 blZ^HI^tl^^oyStoiz^^^U^L 

SUii^EtDfcfbafcieiSt&lSa) "o o\ "o 1 \ 

"1 o\ "1 1 tt |ZttJS£t*** CCD^U-tJb 

«usr ut«itf sk® ^ i* * * * jutfttm* o)±.* iz&g 

^^OSa^SUZj^iajB* (over-erase) teBfrlk£*V 

stt«tto)^»5gtt^ ^eu^iftr?^- 

Jg4 tt CV D2-IZ j:^ss«es^ifl)SL^ U H VSft 
IR-rrarfrtitfJa^ 5/»J ziVSftKa)fi8gft^^S« 
felZ^^SttT^Cfcr, TS5Jg»K<J)KHlZ^ 

^U3VK. ^igfi^uzivKrWfiiirt\tf 

«iffilZ$S£T$5, **IZ. h««K1 3^-> 

'JUVSeftK (S i 0 2BO <D2^?iSOlft^5^r 
*fU3VffifbK (Si 3N4IR) TfllflSTtlWL 
Zl VttfbDtMfiBIIP AS4 n m~ 1 1 n mfSJg<J)^«flZJ$ 

i*?- >*geB*£^s:Lr3eiftT£** fcfc^.ttS'Uzj 

1*1 OnmfMttO)?. ifi«hV*il/ (DT) 

83d tittle LfcfibT. *^F0^4A»ai»ftBl<D*ff 

CO i 7 73 *5S^O)3S 1 a o>3Mfl>raa IHS**fW8 

«a©HEl&l±fl)Btt-Cn-Sfi»Ji1 0«1^ LD 
C0 1 783 5XIZ. aa>%ffi<Dflga£l=&$ 

^ffilittx^U^ift^lz^L^rcsii 2oftj:tfi5)i 21 
^fflt^Titt^T^ 01 2 .on. tsaMftfteKvir 

^fI5Sia^ : e l J0)ttJrEIS}T s J& 01 2 111. >B«ift 
^SitfWT^^ffiMtt^^ VMIBBW*^ Is) 1 2 o 



rfll/di^ft** H 2 oiztt^ «fcdlz, *^'JtfKD3 

5iA*B=!lZtt, -y- FGIZ6 — 8V*iffi, FU'fVDir 

4-5 vfijg^ft^ftepuo u v-^s^jg«jr^. 

€g^£FU^ Vr**SlfcJ<J>^3SttJl 4 b|Z;iAr^ V 
-**jH3fe] (DISSS'! 4 blZ«§^£;iAT*££lZ 

it, fuvd. y-*s^ft^ftizepj)OT^i±£± 

1 2 1 |Z;nTJ;3lz. >f- h G |z£.«§J± ( — 5V) £ 
ephDU 7?^- • VJl/FvW A (FN)ShV*Jlf 
^2S£*i]fflLT:*gffiStte4 4 bft>fc^iP£3l2$fc 

Ttt* * ft T I** «6 IZ ll * ft* <D * * U til 6 1 *>P1 

Fl*4 VMCTlOU V-**ffi*$*iS*tfc (Floatl 

ffil=IE*E*fP*DU F U-f V«*»l*ttkTtiH 
[0179] SfcHatttUEltft **UfcJlr©IS*tH 
««DT*CfcTf7*Dtl** ^*5S«J§4a, 4bfl)l 

««ssi= j: -d tv— asm f u-f vffi«5fi«fl)*ais 

fflT^feor-s v-*s, f u-fvDofcfc&iz/i 
-f t 7 * r s 6 J «<D3KiPi jwsm izi&ft ^75 £ 

ftlz «fcy 1 -3<DtiR2 fc=? F^cDtSSS^ieifcT-^^ 
[018O] *i: 4 p|smo s h7 vt?^5r«xcfi*ti 

fl)«ft|:-3l»T@1 2 2fc<fctf[*)1 2 3€m*TaW 

012211 «a*»f*»*MT**fra«** 

■J<J)lUrEI*]T£ 112311 jB^iaf^Itt^T*^ 
lE^tt^^UOftlTffiSr-R H 1 2 2fc,£tf[5] 1 2 3 
<D**'J*J!/ttp£*MO S h7 V^*STffijtf£ft** 

©1 2 2|ZjT?r<fcdlz, .«ij*M/©»Si**«l=tt:- 
>f- Fg|zs visa. F U-f VDIZ- 5vfSJM*ft? 
ftCPilOU V-7SM8ittfcT*, C0)<tdl^S 
£epJiQ U ^VK-/tV FBI h V*JlU*BHfl)*W--iH 

tij©«»«e4oiz««}iA3"*«6i3tt. f 

VD, v-^stt\ ^ ft irtpftD T*'«ff €-tK ^ 
*ftK<fcL>. -*k jt^U-tJIrOSRStt* H23i:in- 

T<£dlZ, >f- FG|ZS.^£ ( 5V) «PH0UrF 



toi si] afcEi^tt Lttutf. jc^utJi/oKMtt 

£t*iQT*Ci:?f7*>ft3>. a, 4b(Di 

smis (***jmv293:/;o fisscar*cfc«fl 

StUrftUEJa*. f?5Sttl4 8fcJ:i;4b(J)4^fl)S 
tt«ag|Z<t-Dr4-?<DStt^55tE5S«tt6i^^ti. * ■ 

CO 1 8 2] *B9)a>£ 1 3CD^0)^5gTtt. IRI 1 2 
4|zif,r<tdlz. *^U«llS£^l,ttl*lt*<J)MOSF 

e3 0)DK?(D??Sl3J:-Dr. <f-F-V-*- FU-fV 
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